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TV FILTERING CIRCUITS 
TEST EQUIPMENT LIMITATIONS 



BENTLEY ACOUSTIC 
CORPORATION LTD. 

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1 
THE VALVE SPECIALISTS Telephone OT-722 9090 

SAVE POSTAL COSTS! CASH AND CARRY BY CALLERS WELCOME 
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3 3 CM3 
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12 8 50L6QT 9 - OY81 



KCC33 ( 4 6, KPPSu 10 - IW4 850 5 6 1". J.v; | 

ECC3330 11 1 BH90 7 6 IlVl-'-iOO 6 !'lj,<4 7 8 > 1117 

3 6 ICT'2 5 - PCL8i ft 
12 - KT- 

9 6 KTJ1 

17 3 KT14 
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9 9 KTB'J 
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6 9 KT7.; 

4 9 KTS 



34 11.U1S/20 10- 



K( C81 
t.i C8S 

IK 1 88 
BOC84 

FCC-5 



BOC34 29 S F.L3-2 
ECC40 8 6 M133 

3 9 KL34 

4 6 BU7 

4 8 EL3^ 

5 8 EL41 
5 6 EL4-2 

- BtSl 
EOC189 9 6 KLSi 
BOC804U 8 ELS4 
BOC80727 EL^3 
BCFSfl 8 8 El.^n ; 
BCF83 6 8 EL'Jl : 
ECFSG 9 - EL95 | 
ECF864 IEM71 

«'- EMRO 
ECH21 12'8 ! EM81 
li>1.14 
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USfl 
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T37 
F43 



7/9 ECH35 6 '8 
UW4/3S08/ fl ' ECH42 10.- 
J)W4/5008/9 ECHB1 5.9 
m 'mi S.9 ECHB3 8.'- 
DVS7 S.'9 i ECHS4 7,'B 

ac/tii l Ksnr e*/- j eclso 8'8 

10/- KSHK E*|-!eCL88 6,'- 

.U-TF 196 kssi 1. IB. KL'Liirl 9- 

Ai wjl0 6,Elflnt' 176 EULS4 12,- 

ATP4 8,3 EH4S 10.'8 ECU35 11, 



EMS7 
BT81 
EYnl 
EY93 
KY84 
BT88 
BCT! 
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S5A3 
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90A\' 
BOCG 
17/6 90CY 
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1SUB2 
l>W<'.-2 
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6 6 : dm 
8 6 O" 
8 BAC 
67/6, DAE 

67 6 PAF'JB 



8/-IEA50 1-8IFXES6 8/- ■ EY81 

8 8 EX 7.. 13 ECLL*0fl £Z3S 

7 6 EABO'J 8. - 30 

8 6 EAC61 3 - BFM 12 6 EZ41 
10 EAt'42 8 9 EF:»i 
18 6 EB84 7.'8,EK37A 
10 8 BB41 4 6 EF39 
10 8 r.W.H 2 3 EF40 

7 8 BBC41 98 EFU 

»'- BBC81 5/9 EF4'2 

2 3 EBG90 4/- I EF64 

7-JEBC91 5/6 EF73 

4 3 KHFSO 8 9 EE80 
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34 6 PCI.se 8 6 Klii 

19 6 I'cl-h 15 - K-j.. 
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18- 15- ltK»4 

4 PBK« 7 - 8P« 
17 3 PEK45D9 spill 
IB 6 1 12/- TU4U 

12 6 I'l \1>; 4 - TH-233 
29- PBM48SDI>ItP9820 8'9lU4. 
i. 6 KT 1VH 18/6' 19 8 I ! - XBr 80 6 - 1 150 
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SUfii JS'? A1 ' * 00(1 '' t* 1 * ne * ilml «nhj'-'et to thje sirmri.irrl ito-Uujr guarantee. We do not handle mautiiactmrers' 
wuonds, nor rejects, ivfaluh are often described ns "new and tested" but huve a limited and tm- 
rvlUibln lift;. Business hcurs Mon.-Fri. 9-S, 30 p.m. Sat*. W-l p .m 

Terms of business, t'ath with order only. Post/pitcking ed. per item. Orders over £5 post/ 
put-king free. Hume day despatch by first class molt. Any parcel uuured against damage In transit 
for only 6d. extra. Complete eatalugne uf valves, transistors and components with conditions of 
pftle. price lOd. post free. Jfo entrairie? answered unless JS.A.E. enclosed lor reply. 
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1 Tin.— £11.10.0 TWO-YEAR GUARANTEE 
MELIUS. EX-RENTALTELEVISIONS 



FREE ILLUSTRATED 
LIST OF TELEVISIONS 

1 7 " — 1 9" — 2 1 ". — ar 

WIDE RANGE OF MODELS 

SIZES AND PRICES 

DEMONSTRATIONS DAILY 



i':H,m,'.a 



TWO-YEAR GUARANTEED 
TUBES lOO^i, REGUNNED 
Slim Line Tube* I I0° (7" and 19" 99/6, 
21" and 23" 119 6. 

Normal Tubes 70' and 90° 17" 89,6. 
21" 109/6, 14" and other ji«s 69/6. 




COCKTAIL STEREOGRAM CABINET £25 

Polished walnut veneer with 
elegant glass fronted cocktail 
compartment, padded. Position 
for two iOin. elliptical speaker*. 
Record storage space. Height 
354/ir,.. width 52}in.. depth Ujin. 
Legs I go. extra. 

Speakers 6/6! 2"— 7512- 24"— 3S 
O. p. & P. 2/6. Ac os Mici. 35:- 
Standard: Stick Mic, 2gns, P. & 
P. 3/6. Asstd. Condensers: 10/- 
for SO. P, 8< P. 7/6. A«std. 
Resistors: 10/- for 50. P. St P. 
4/6. Asstd, Controls: SO,- for 
25. P. & P. 7/6. Transistors: 
Mullard matched output kit •/■ 
OC81D— 2 0C8l's. P. & P. FREE. 

Ferrit« Rods 3/6: 6" x i" complete with LW/MW Coils. P. & P. FREE. 

TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 9^" ,'. &i" 
x ii" P. A P. 4/6, Similar eases in plastic 7/6. 

TRANSISTOR RECORD PLAYER CABINETS 19/6. Dim. 1 1" x Mf x 

Si". P. & P. 7/6, 

SINGLE PLAYER CABINETS (•/«. P. 8c P. 7/6. 

STRiP LIGHT TUBES J/9 each. 1 1"{2B4 mm). 230/240 volts, 30 watts. Ideal 

for cocktail cabinets, illuminating pictures, diffused lighting etc. 6 for £1. 

P.* P. free. 




DUKE & CO. (LONDON) LTD. 



621/3 Romford Road, London, El 2 



Tel, 01-478 6001 2/3 



T.V. 
TUBES 



T.V. 
TUBES 




"VIDEOCHROME" 

FOR BRILLIANCE & DEFINITION 

COMPARE 

OUR 

PRICES 

17" — £4-15-0 

19" — £5-5-0 

21"— £6-10-0 

23— £7-10-0 

TRADE SUPPLIED 
ALL TUBES PRECISION REBUILT AT OUR 
OWN FACTORY BY SKILLED CRAFTSMEN 
WHO HAVE BEEN REBUILDING TUBES 
FOR OVER 10 YEARS # EACH TUBE 
BENCH AND SET TESTED TO A VERY HIGH 
STANDARD BEFORE DISPATCH 

PRICES FOR TWIN PANEL TUBES 

AVAILABLE ON REQUEST 
2 YEARS GUARANTEE # FREE 
DELIVERY ANYWHERE IN THE U.K. 

VIDEOCHROME TUBES LTD. 

25 BELLEVUE AVENUE, 
RAMSGATE, KENT. Tel. THAN ET 52914 
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ARE YOU READY FOR COLOUR TV? 

SINGLE STANDARD IS HERE M 
THAT MEANS MORE SALES, MORE SERVICE WORK AND 

MORE ENGINEERS ! ! ! 

DO YOU QUALIFY I Our correspondence school has proved of immense 
value to hundreds of engineers in England and abroad. Don't be left out 

Colour television is now here and engineers with a working knowledge of colour television theory are in great demand and 

$£L3l5iJ? £ U ^r/n ^t 8 of ': b «"t gating", "APC"? "synchronous SSS^^^SwTSS^ 

2SSS ,hi h.i li ' f ° Y T kn ° W that there are three different W 5 of dela X Itne or de-luxe F^L decoding? 

tSi tthh. y n u?!f '" fact , disappear completely when the inevitable simple PAL receiver appears on the marked 
The last thing we wish to do is make colour television sound difficult— this is not so appears on tne market. 

HOWEVER, KNOWLEDGE IS ESSENTIAL 



L 



The course consists of 10 lesions on colour mixing;, the PAL colour 
system, colour receivers, decoders, IF circuits, time-bases, convergence 
waveform*, set-up procedures, test equipment, fault finding, typical 
circuits, etc., etc. 7P 

"This course is designed for engineers who will be called upon to service 
colour television receivers within the coming months. 

Expert guidance throughout the course. Test questions with each 
lesson. Model answers supplied. Terms available. Certificates awarded. 
Fee for the complete course 10 guineas. 

DON'T DELAY 

POST COUPON NOW! 



To: DAYLIN ELECTRONICS LIMITED, 
32 PARKSTONE DRIVE, 

SOUTHEND-ON-SEA, ESSEX. 



Please send, without obligation, details of your colour television I 
course. [ 



NAME. 



ADDRESS. 







VALVFQ SAME DAY service 



NEW I TESTED! GUARANTEED I 
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BBJ6 
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tu- 


8F13 


rn 


6F14 


9/- 


8F23 


14/8 


6F25 


18/- 


6J5 


»'- 


BK7G 


2/0 


8K8G 


2;9 


9L1S 


6/- 


6V6G 


3/3 


8V6GT 


fi/fl 


8X4 


4/8 


BX6GT 


6/9 


TB7 


»/- 


7C8 


«f9 


I0F1 


14/- 


10F18 


Jf- 


10P13 


ia,'B 


13AHS 


88,-- 


13AT7 


s.s 


12AU8 


4/8 


18AU7 


4/8 



12AX7 4/8 
12KBGT it 
123N7GTe/6 
19BQ6017/S 
30F2 18/6 
20F3 11/9 
20 p 4 18/8 
2BL8GT B/- 
2SU4GT11/6 

3oci e/e 

30C16 18/- 
30C17 18/- 
30C18 11/8 
30F6 18.- 
30FL1 18/9 
30FL12 14/8 
30FL14 18/- 

soli e/e 

301,1ft 14/- 
30L17 IS/8 
S0P4 1B/- 
30P13 18/8 
SOP IB 18/- 
3BPL1 13/8 
30PL13 15/8 
30PL14 IE/ 8 
33L8GT 8/8 
3BW4 46 
38Z4GT 6/- 
6083 18/8 
AC/VP2 10/- 

Azru s/e 

B72!t 18/8 

CCH35 10/- 

CL33 18/6 

!.- v:;i e/9 

DAC32 7/8 

DAF91 4 3 

BAF98 8/S 

DF33 7/B 

DF91 2/8 

BF66 e/e 

DH77 4/- 



DK32 
DK91 
DK92 
BK96 
DL35 
DL92 
I1L94 
DL96 
DY86 
DYB7 



EF184 
EH 90 
BL33 

EL3-1 

EL-ll 

j:i.m 
EL90 



EL500 12/6 
EHS0 7/S 



BABC80 e/e 

EAP42 8/9 

EB91 2 3 

EBC33 B/- 

EBC41 B/B 

EBF80 6/8 

EBF89 6/3 

ECCS1 3/9 

EGC82 4/fl 

EOC83 71- 

ECC8.1 It 

ECC91 8/ 
EOC8B4 18/ 

ECF80 6/6 

ECi'32 6 9 

ECH35 8/- 
ECH42 11/- 

ECBTS1 5/8 

ECH84 7/6 

ECL80 B'B 

ECL82 8/ B 

ECX83 8/8 

ECL86 g/- 

EF37A S/6 

EF39 4/B 



KP41 

EF80 
EF85 
EFS6 
EFS9 
EF91 
EF94 



lo v 
4 a 

53 
83 
5/3 

2:3 
4:8 



EMSt 
EM84 
EM87 
F.Y61 
EY88 
EZ40 
EZS0 
EZ81 
UZ32 
GZ34 
KT81 



FCE83 9/ 
FCL84 7/8 
PCL86 8/ 
PCES6 8/3 
PENA4 lfi/8 
PFL20018/8 
PL38 B/B 



EF183 5/9 



KT6B le/- 
N78 17/8 
PABC80 71- 
PC86 10/8 
PC88 10/8 
PC96 8/8 
PC97 8/6 
PC900 7/6 
PCC84 8/8 
PCCB5 6/- 
POC88 B/- 
POC89 10/6 
PCC189 11/6 
FCF80 e/e 
PCF82 6 '8 
PCP88 11/8 
PCF20018/8 
PCFB0O18/6 
FCF801 6/9 
PCF802 fl/- ■ 
PCF806 11/8 
PCF808 18/- 
PCL83 II- 



FL91 
PL82 
PL83 
PLS4 



FLB0O 18/- 

PL504 18/8 

PESOS 23 S 

PL802 14/6 

PM84 7/6 

PX2S 10/6 

FT33 19/- 

PY33 10/- 

PY81 fi/8 



I UBF80 5/9 
UBF89 6/9 
CC93 8/- 
0CCS4 7/- 
UOCSS 6/9 
UCF80 7/3 
UCH42 11/6 
UCHB1 6/3 
VCL82 8/9 
UCL83 11 It 
UF41 10/8 
ITFBO 
UF85 
UF89 
UL41 



7/- 
8/9 
8/8 

io/e 



VIA* 80/- 
UL84 7h 



PY82 
PY83 
PY88 



PY800 7/8 
PY801 6/9 
B19 



E20 
TJ2B 
TJ26 
U47 
U49 
U82 
U78 
U191 
U193 

U251 

U301 

t'329 
U801 



e/e 

K/e 

18/- 

18/- 
IS/6 

is/6 

4/8 
4/8 
18/6 
. 8/6 
14/e 
ie/8 

14/8 
19/8 



UABC80 8/6 
UAF42 S/8 
UB41 8/6 , 
FBC41 8/6 1 



UM84 
UY41 8/8 
I'YSfl 6/9 
VP4B 10/- 
W118 71- 
Z77 2/fl 

Tt million 
AC107 8/8 
AC12T 8/6 
AD140 7/6 
AF116 
AF11B 
AF117 
AF125 
AF127 
0«6 



OC44 

OC4B 
OC71 
OC72 

0C7B 
OC81 



8/- 
S/S 
8/6 

8/8 
S/B 
8/9 
8/8 
9/8 
8/6 
1/6 
S/l 



OCB1D B/S 

OG82 8/8 

OC82C 8/6 

OC170 8/8 



READERS RADIO 



85 TORQUAY GARDENS, REDB RIDGE, ILFORD, 
ESSEX. Td. 01-550 7441 

Portage oa 1 r»lve fld. extra. On 2 valru or more, poaUge 8d. per 
valve extra. Any Parcel lamred agaltut Damage ta Tramlt «d, txtra. 



"NORTH STAR" 

LOOK NORTH FOR QUALITY AND 
RELIABILITY 

NEW AMENDED PRICES 

Fully rebuilt television tubes — all types 

Two years guarantee 

Look North — buy "North Star" 

9M2M4*. 17" £4.15.0 

16M9* £5.15.0 

21" £6.10.0 

23" £7. 0.0 

1 9" Panorama £8.10.0 

23" Panorama £11, 0.0 

25* Panorama £15, o.O 

Carriage and Insurance 10/- 

TERMS 

Cash or Cheque with order — state tube type 

required 

Two Years Guarantee 

"NORTH STAR" TUBE SUPPLY Co., 

P.O. Box 17, "HIGH RIGG", 
CARR BANK, OTLEY, YORKSHIRE 
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Please note: Components are sold in pack*, quantities per pack 
are shown under each heading. Prices are per piece of each 
value. 



TUBULAR CAPACITORS 

(3'*) 

■001 400v. 8d. 

■0022 600v. 3d. 

-0033 600/I500v. 8d. 

•0047 600/I500v. Be. 

•01 400v. 8d. 

■022 600v. 8d. 

■033 600v. 9d. 

•047 600v. 9d. 

■1 600v. iOd, 

•22 600v, l/Bd. 

■47 600v. 2/3d. 

■01 lOOOv. I/Id, 

■022 lOOOv. I/Id 

■047 lOOOv. l/6d 

•I lOOOv. l/6d 

■22 lOOOv. 2/3d 

•47 lOOOv. 3/3d 

■001 ISOOv, l/6d 



BIAS ELECTROLYTICS 



25mfd 
SOmfd 

OOmfd 
250mfd 
5 OOmfd 
lOOOmfd 
lOOOmfd 
lOOOmfd 
2500mfd 
3000mfd 
5O00mfd 
25mfd 
50 m fd 
I OOmfd 
250mfd 
SOOmfd 
lOOOmfd 
2500mfd 



25v. 
2Sv. 
2Sv. 
25v. 
25v. 

I2v. 
30v. 
2Sv. 
30v. 

30v. 

30v. 

SOv. 

50v. 

SOv. 

SOv. 

50v. 

SOv. 

50v. 



(3'i) 

l/4d. 
l/6d. 
l/9d. 
2/8d. 
2/8d. 
5/Od. 
4/9d. 
6/0d. 
8/0d. 
B/6d. 
9/3d, 
l/7d, 
l/IOd. 
2/3d 
3/4d 
4/0d 
8/0d 
9/6d 



WE ARE THE SERVICE DEPARTMENT WHOLESALERS 
Remember . . . WE ONLY SUPPLY SERVICE DEPTS. and can 
therefore carry large stocks, and also we know and understand 
your problems regarding getting the right spares QUICKLY 
and the RIGHT PRICE. HOT-LINE ORDERS: 01 /567 5400. 



SUB-MINIATURE 

ELECTROLYTICS (3's) 



mfd 

2,-nfd 

4mfd 

Smfd 

8mfd 

lOmfd 

I6mfd 

2Smfd 

32mfd 

50mfd 
I OOmfd 

200mfd 



I8v 
I8v. 
I8v. 
IBv. 
18v. 
I8v. 
IBv. 
I8v. 

lev. 

I8v. 
IBv. 
I8v. 



l/6d, 
l/6d. 
l/6d, 
I -6d. 
I 6d. 
l/6d. 
l/6d. 
l/6d, 
l/6d. 
I/Sd 
l/8d 
2/0d 



RADIO/TV GLASS 
PUSES 

I amp, 1-5 amp. 2 amp, 3 amp. 
Per dozen 3/0d. 



MAINS FUSES 

2 amp, 3 amp, 5 amp, 13 amp. 
Per dozen S/Od, 



WIRE-WOUND RESISTORS 

(3's) 

10 watt rating, suitable for mains 
dropper sections. 

Ohm 

Ohms 



10 

13 

25 

33 

50 

87 

100 

150 

220 

330 

IK 

2-2K 

3-3K 

4-7K 



l/9d. 
l/9d. 
l/9d. 
l/9d. 
l/9d. 
l/9d. 
l/9d. 
l/9d. 
l/9d, 
l/9d. 
l/9d. 
l/9d. 
l/9d. 
l/9d, 
l/9d. 



SMOOTHING 

ELECTROLYTICS 

Wire ended, 4S0v. working. 

mfd «/3d. 

2mfd l/4d. 

4mfd 2/0d. 

Bmfd 2/4d. 

I6mfd 3/0d. 

32 mfd 4/2d. 

SOmfd 4/8d, 

8/8mfd 3/od, 

8/l6mfd 4/8d, 

16/ 1 Smfd 4/6d 

l6/32mfd 5/0d 

32/32mfd 4/9d 

50/S0mfd 7/0d 

5O/S0/50mfd 8/0d 



THERMISTORS (3**) 

Miniature 
THI 



l/6d. 
2/4d. 



DOUBLE DIODE RECTIFIERS 
(3*s> 

Bush/Murphy/BRC etc. 
Line/frame timebasej etc. 

3 leg 6/3d. 

4 leg 6/3d. 

5 leg 6/3d. 



PULSE CERAMICS (3's) I2KV 

iOOpf 22pf l/ld. 

I20pf 47 pf l/ld. 

ISOpf 66 P f l/ld. 

250pf l/ld- 
Tubular type for use in Scan 

correction circuits and Line 
Outputs. 



CERAMICS (6's) 

SOOpf 

680pf 

820pf 

lOOOpf 

I500pf 

3000pf 

SOOOpf 



CANNED ELECTROLYTICS 

I00/200mfd IO/6d 

I00/400mfd 14/Od 

200/?00mfd IS/0d 

200/200/lOOmfd l8/6d 

200/40O/32mfd 1 5/6d 

100/300/100/16 !6/6d 

I00/400/32mfd !5/6d 

100/400/64/16 l8/6d 



VOLUME CONTROLS 

Standard spindle with Oat. 

Double pole switch 4/0d. 

Without switch 3/0d. 

(One per pack) 
SK, I0K, 25K, SDK, IO0K, 250K, S0OK, 
I meg, 2 meg. 



TERMINAL STRIPS 

2 amp 2/3d. 

5 amp 2/IOd. 

IS amp WW. 



L.O.P.T/S 

LINE OUTPUT TRANSFORMERS 
ALL MAKES SUPPLIED 

EXCHANGE UNITS OR 
NEW REPLACEMENTS 

Catalogue 

WILLOW VALE, 

The Service Dept. 

Wholesalers, 

4 The Broadway, Hanwelt, 

London, W.7. 

01-567 5400 

HOT-LINE ORDERS 



RECTIFIERS 
Silicon Maim (3's) 

Westinghouse SI0AR2 
BY 127 Mullard 
BY I OS Mazda 
BY327 



6/6d. 
5/3d. 
7/0d. 
S/6d. 



CONTACT COOLED FULL 
WAVE 

75ma !2/8d. 

lOOma l3/8d. 

150ma !6/8d. 



CO-AXIAL PLUGS 

Bakelite top 

Egen metal 

Single point (car radio) 



IOd. 
l/4d. 
2/0d. 



SKELETON PRE-SETS (3's> 

25 K Vertical l/4d. 

50K „ l/4d. 

IO0K ., W4d. 

2S0K „ ]/4d. 

S00K „ l/4d, 

1 meg ,. [M* 

2 meg „ l/ 4d 
500K Horizontal I /4d, 
680K „ I /4d 
I meg „ l/4d 



RECORD PLAYER CARTRIDGES 

ACOS; GP67/2g. High gain general purpose Mono 
GP9I/5C. Stereo-compatible replacement 
GP9I/3SC. High gain version of above 
GP94/ISS, Stereo cartridge 

GENERAL PURPOSE REPLACEMENT FOR TC8"s etc. 

High gain, plenty of output (Jap.) 

Stereo version 



l6/8d. 
22/0d. 
22/0d, 
37/9d. 

|9/I0d. 
37/9d. 



SERVISOL AND ELECTROLUBE 

PRODUCTS (Nett trade) 
Servisol aerosol can l2/6d. nett 
Electrolube 2AX aerosol 14/Od. nett 
Servisol Freezit 9/6d. nett 

Electrolube No. I Snorkel 18/Od. nett 
Electrolube 2GX Grease 8/4d. nett 

Servisol Aero-Clene for cape heads IO/6d. nett 
Servisol Aero-Duster IQ/6d. nett 



REPLACEMENT 
STYLI 



TC8 
GC8 



4/64 

4/6d. 



RADIO AND TELEVISION VALVES 

British made valves normally supplied 



CARBON FILM RESISTORS 
I watt and I watt. 

The following values are packed in 
cartons of six of each value. Price 
2/6d. per carton. 



SLIDER PRE-SETS (»'•) 

I00K l/6d. 

I Meg l/6d. 

2-2 Meg l/6d. 



JACK PLUGS 

Chrome standard 
Standard 
3-5mm. metal 



4/0d 
3/0d 
3/04 



DIN PLUGS (3's) 

3-pin 
5-pin 
Sockets 



10 
12 
15 

18 
22 
27 
33 

39 

43 
47 
56 

68 

82 

100 

120 

150 

180 

220 

270 

330 

390 

430 

470 

560 

680 

820 

IK 



ohm 



I /IOd 
2/2d 
l/Od 



I-2K 

1-5K 

I-8K 

2-2K 

2-7K 

3-3K 

3-9K 

4-3K 

4'7K 

5'6K 

6-8K 

82K 

I0K 

I2K 

I5K 

I8K 

22K 

27K 

33K 

39K 

43K 

47K 

56K 

68K 

82K 

I00K 

120K 



I50K 

I80K 

220K 

270K 

330K 

390K 

430K 

470K 

560K 

680K 

820K 

IM 

I-2M 

I'SM 

I-8M 

2-2M 

27M 

3-3M 

3-9M 

4-3M 

4-7M 

5-6M 

6'8M 

B'2M 

I0M 

I1M 

ISM 



All the above values are available 
both : watt and I watt versions. 
'Special for Philips TV's: 

8-2M 2-watt, 4/6d. per pack. 



DY86/7 

DY802 

EABC80 

EB9I 

EBC90 

EBF80 

EBF89 

ECC8I 

ECC82 

ECC83 

ECC804 

ECH8I 

ECH84 

ECL80 

ECL82 

ECL83 

ECL84 

ECL86 

EF80 

EF85 

EF86 

EF89 

EFI83 

EFI84 

EH90 

EL34 

EYSI 



9/1 
9/1 
12/8 

8/2 
10/10 

10/10 
10/10 
10/0 
10/0 
10/0 
15/4 
14/6 
12/8 
9/6 
12/8 
13/4 
11/4 
12/8 
9/6 
12/B 
16/4 
10/10 
12/8 
12/8 
13/7 
10/0 
13/7 



EY86/7 

EZ80 

EZ8I 

EZ90 

GZ34 

GY50I 

PC86 

PC88 

PC97 

PC900 

PCC84 

PCC88 

PCC89 

PCCI89 

PCC806 

PCF80 

PCF86 

PCF87 

PCF80I 

PCF802 

PCF805 

PCF806 

PCF808 

PCL82 

PCL83 

PCLB4 

PCL85 



9/1 

10/10 
8/2 
9/3 
13/7 
IS/9 
12/6 
12/8 
9/1 
12/8 
10/0 
16/8 
13/7 
13/7 
15/9 
11/4 
13/7 
18/1 
13/7 
13/7 
14/11 
13/7 
14/11 
11/4 
13/4 
1 1/4 
11/4 



ALL MAZDA/BRiMAR TYPES IN 



PCL86 

PD500 

PFL200 

PL36 

PL81 

PL8IA 

PL82 

PL83 

PL84 

PL302 

PLS04 

PLS08 
PL509 
PY33 
PYSI 
PY800 
PY80I 
PY82 
PY83 
PY500 
UABC80 
UCH8I 
UCL82 
UCL83 
UL4I 
UL84 
UY85 
STOCK. 



11/4 

31/7 

15/9 

13/7 

H/4 

14/6 

10/10 

13/8 

8/7 

13/7 

18/1 

20/4 

31/7 

12/2 

9/0 

9/0 

9/0 

8/4 

13/7 

20/4 

13/7 

13/7 

12/8 

14/6 

14/6 

12/8 

9/0 



TRADE & SERVICE ENGINEERS ONLY «««.., 

Cash with order. 10% MAY BE DEDUCTED FROM THE ADVERTISED 

PRICES EXCEPT FOR NETT ITEMS. OR C.O.D. 

All orders must exceed 50/0d. in value otherwise postage and packing 

will be charged at 5/0d. per invoice. Components must be ordered 

in multiples as packed. ...i,m« 

SEE WHAT YOU SAVE AT WILLOW VALE, THE SERVICE 

DEPT. WHOLESALERS, 4 THE BROADWAY, HANWELL, 

LONDON, W.7. 01-567/5400-2971. 

Send f/6d in loose stamps for our comprehensive catalogues listing 

valves components, tubes, transistors, mikes, aerials, Line output 

transformers. BY RETURN SERVICE ANYWHERE, 
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CONSTRUCTOR'S CHARTER 

AMONGST the purposes of Practical 
Television is the publication of reliable equip- 
ment designs for the constructor and we recognise 
all too well that this is a field that has not received 
the attention it deserves in recent months. 

There are problems that make it difficult to do 
justice to this interest. To start with the com- 
mercial product is sold in a highly competitive 
market and costed on a mass-production basis. 
This makes it hard for the constructor to come up 
with something that doesn't cost a lot more in the 
end— especially if he takes into account the cost 
of his own time spent. Then there is the question 
of the availability of parts. To build a TV set 
at reasonable cost it's almost essential to use 
some surplus parts, but how long will supplies 
last? It's no use us having a design worked out, 
built, written up and drawn out and then published 
only to find that component stocks have dried up. 

However, we know that there are possibilities, 
and have good news for the constructor: a number 
of projects are being worked on and during the 
next twelve months at any rate Practical 
Television will not be short of constructional 
features. Next month to start the ball rolling we 
give details of a 17in. 625-line receiver built for 
about £6. Then we have a 20in. single-standard 
receiver on the way, a series of "building block" 
circuits that will enable a fully-transistorised dual- 
standard set to be built, articles on what can be 
done with readily available surplus conversion 
kits, and the usual test equipment features in- 
cluding a capacitance bridge which will come very 
shortly. Later next year we hope also to publish 
full details of a field-sequential colour converter 
to make possible colour reception on black-and- 
white sets. We have not so far managed to come 
up with a full colour receiver: the costs and 
complications are still rather daunting. However, 
there will doubtless come a time and meanwhile 
we promise you your soldering iron will stay warm. 

W. N. STEVENS— Editor. 
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RCA SELECTAVISION SYSTEM 

The RCA Laboratories at Princeton, New Jersey 
have now shown a laboratory model of a low-cost 
colour TV tape player system based on the use of 
lasers and holography. The intention is that it can 
be attached to any standard colour TV receiver 
and will play full-colour programmes which are 
recorded on clear, inexpensive plastic tapes. It is 
claimed that these tapes will cost about one-tenth as 
much as conventional film, that they will have 
countless replay capabilities and be virtually 
indestructible under normal conditions of use. The 
present aim is to start production in the US in 1972 
with a price in the region of £170. Material for 
replay would be available at about £4 for a half- 
hour programme. 

DUAL-SOUND TRANSMISSION 

NHK Japan is planning to undertake full-scale 
experimental dual transmission of television sound 
over its Educational Service. The technique involves 
an additional sound channel on the existing video 
and sound transmissions. The viewer would then 
for example be able to choose when viewing a 
foreign film either to listen to the sound in the 
original language or dubbed into Japanese. This 
experimental dual-transmission of sound has been 
planned for use during Expo '70 to enable overseas 
visitors to listen to Japanese television programmes 
in their own language, or to hear TV relays of 
concerts in stereo. 

The second sound channel is multiplexed on to 
the ordinary TV sound and an adaptor using about 
eight transistors is required. Several larger firms 
are planning to go into trial manufacture of the 
adaptors, so that there is a likelihood of high-quality 
stereo television sets with such adaptors in them 
being introduced before long. 

VTRs AT STUTTGART 

Blaupunkt, Grundig, Philips and Telefunken all 
showed videotape recorders at prices in the region 
of £200 at the Stuttgart 1969 Radio Exhibition. 
Viewers can use these to record off-air for playing 
back later on their TV sets, but special connections 
to the sets are necessary. NordMende showed their 
Colorvision equipment, a console unit with a TV 
receiver and colour cine playback device enabling 
cine film to be reproduced on the TV screen. The 
equipment uses a flying-spot film scanner with a 
c.r.t. and continuous film run, and can be stopped 
to reproduce frames still without overheating. It is 



similar to the EVR system but uses normal Super-8 
film, with sound on a casette-tape player. The 
Colorvision equipment is expected to be available 
at about £400 some time next year. 

BBC REDRUTH TRANSMITTER 

The BBC-2 u.h.f. service from Redruth, on channel 
44, is expected to start in the autumn of 1970. The 
transmitter will serve most of Cornwall to the west 
of St. Austell. BBC-1 transmissions on channel 51 
will follow in 1971. Both transmissions will be hori- 
zontally polarised. 

TRANSISTORISED TV CAMERA 

A new transistorised TV camera using a standard 
lin. vidicon tube and with no external controls 
other than mechanical focusing, intended for broad- 
cast, industrial, commercial and educational use, is 
announced by KGM Vidiaids Ltd., Clock Tower 
Road, Isleworth, Middx. The camera, Model 113, 
costs from £250 for the standard unit without lens 
and tube to £312 15s. for a unit fitted with a sync 
generator and video processing board, optical focus 
driving motor and operation from line and field 
drive. 

TALKING ABOUT COLOUR TV 

The latest filmstrip produced by the Mullard Edu- 
cational Service is entilted "Talking about Colour 
Television" and is based on a series of lectures given 
by Ian Nicholson at Mullard meetings for the radio 
and television trade throughout the UK. Intended 
for those with a working knowledge of mono- 
chrome TV, the filmstrip will however also interest 
others with tittle technical knowledge. 

About half the filmstrip's 65 frames are in colour. 
Copies of the filmstrip and a 54-page teacher's book 
are available from : The Slide Centre Ltd., Portman 
House, 17 Brodrick Road, London, S.W.17 at 35s. 
for a single-frame filmstrip, 40s. for a double- 
frame filmstrip and 50s. for a double-frame slide 
set. Extra copies of the teacher's book, at 5s. each, 
can be obtained from the Mullard Educational Ser- 
vice, Mullard House, Torrington Place, London, 
W.C.I. 

MINIATURE CCTV EQUIPMENT 

Seer TV Surveys, a subsidiary of the civil engineer- 
ing contractors William F. Rees, are to make avail- 
able their Falcon subminiature CCTV system. The 
system is based on a torch-sized fully-transistorised 



camera which has a wide range of screw-on attach- 
ments. Also available are forward viewheads with 
built-in rheostat lighting, remote focus control and 
a variety of lenses; a right-angle viewing head con- 
trolled by a miniature electric motor which makes 
possible close inspection of welds, faults or fractures 
in tubes with as small an internal diameter as 1| in.; 
and introscope attachments to enable pictures to be 
taken inside tubes down to |in. diameter; and, 
depending on diameter, probes extending to 60ft. 
The system operates from 240V a.c. mains or a 
portable generator and complete systems cost from 
£1,300 upwards depending on the facilities required. 

J-BEAM UHF AERIAL KITS 

Two new u.h.f. aerial kits have been introduced by 
J-Beam (J-Beam Aerials Ltd., Rothersthorpe Crescent, 
Northampton), the Multibeam MBK30 for use in 
fringe areas where the field strength is down to 
ImV/m, and the Parabeam PBK.9 for use at close 
to medium range. New chimney lashing brackets 
are also available: ML6 (6in.), ML9 (9in.) and MLI2 
(12in.\ suitable for masts up to 1±, 14. and 2in. 
diameters respectively. Prices are 24s. for the ML6, 
29s. for the ML9 and 40s. for the ML 12. Aerial 
prices are 112s. for the MBK30 and 80s. 6d. for 
the PBK9. 

TIDAL FADING 

In connection with the BBC-2 Craigkelly TV service 
(see map in Tele topics, September) the BBC point 
out that under certain conditions the reception of 
u.h.f. signals across sea paths can be severely 
degraded by fading associated with the rise and fall 
of the tide and that experiments have shown that 
part of the south coastal area of the Firth of Forth 
will be affected in this way when u.h.f. transmissions 
are received from Craigkelly. The effect is most 
serious on the coast where there is an unobstructed 
path across the sea in the direction of the transmitter, 
and dies away rapidly inland. Alternative u.h.f. 
services are available from Black Hill or Angus in 
the area affected. 

NEW RANK CCTV EQUIPMENT 

New from Rank are the Rank Nivico TK.C6300 
video mixer and TKE1 effects generator, at 
£125 10s. Od. and £125 respectively. The mixer 
enables three video inputs to be mixed and faded 
in or out, with push-buttons for direct fading. The 
effects generator can split a picture diagonally, ver- 
tically or horizontally and is suitable for use with 
the mixer, 

BRC GLASGOW DEPOT MOVES 

The British Radio Corporation (Thorn Group) Glas- 
gow Service Depot has moved to the following 
address: British Radio Corporation Ltd., 155 Shield- 
hall Road, Glasgow, S.W.I. Telephone number 041- 
882 4512. 

BASIC OSCILLOSCOPE FOR SCHOOLS 

Mitre Electronic Products of 22 Powis Terrace, 
London, W.ll, announce a new basic oscilloscope 
type EA0699-1 intended mainly as a basic class 
oscilloscope in schools. It features a 2|in. diameter 
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tube, d.c. to 100kHz Y bandwidth, better than 
lOOmV/cm Y sensitivity at maximum gain with full 
Y shift, automatically synchronised timebase with 
range lOOmsec/cm to 10/isec/cm approximately and 
IV/cm X input with full X shift when the timebase 
is off. The price for single scopes is £24 10s. Od. 
with a discount for schools. 

Also available from Mitre Electronic Products is 
a small, portable battery-operated calibrator unit 
which provides a squarewave with accurately con- 
trolled voltage output and period. The output period 
is 1msec with an absolute accuracy of better than 
2%; the output voltage level is switchable to 5V, 
IV, 0-5V or 01 V with an overall accuracy of ±1%. 
Mainly intended as an oscilloscope calibrator, it has 
a useful role in any application requiring a precisely 
defined input voltage (load resistance to be not less 
than 200kfi). Price is £19 ex works. 

PYE COLOUR EID0PH0R 

Pye Telecommunications have demonstrated to BBC 
and ITA engineers a large-screen colour TV projector 
which has a maximum projection field of about 
30 by 40ft. The Eidophor is used in TV presenta- 
tions as a back projector and the firm's sales engineers 
think that the equipment may find applications at 
conferences and in teaching hospitals. The price is 
around £60,000. 

BBC NEWS MOVES 

BBC TV News is now operational in its new head- 
quarters at the Television Centre, Shepherd's Bush, 
after 15 years at Alexandra Palace. 

SEC TV CAMERA 

Westinghouse have announced an improved s.e.c. 
(secondary electron conduction) TV camera, type 
STB609, designed for use at extremely low light 
levels. The limiting horizontal resolution is 700 
lines and minimum signal-to-noise ratio 37dB at a 
faceplate illumination of 5X10" foot candles. 

BRIEFS FROM ABROAD 

Anticipating the start of TV in South Africa a 
Cape Town company are making preparations to 
assemble 100,000 sets from parts imported from 
Italy . . . Present TV set manufacturing capacity 
in India is still below 30,000 a year and the Govern- 
ment have given licences to two further consortia 
to start manufacture next year . . . The French TV 
industry produced some 1,500,000 TV sets last year 
of which 60,000 were colour ones. There has been 
no noticeable improvement so far this year in spite 
of considerable reductions in the prices of colour 
sets. If sales do pick up it is thought that some 
manufacturers may find components in short supply 
as this is a problem throughout Europe at present. 

SET NEWS 

A summary of the sets recently released is given in 
tabular form on page 131. The new BRC/Thorn 
range of single-standard monochrome models are 
fitted with their new 1500 chassis. 

In an attempt to get sales of colour sets moving, 
Currys are offering a new Ekoo 19in. single-standard 
colour model at 199 gns, some £23 below the manu- 
facturer's recommended price. 
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the flyback time. There may be in addition an 
interval or waiting time between sweeps. The 
linearity of a timebase is measured by the voltage 
difference between the actual timebase waveform and 
a perfectly linear timebase as a percentage of the 
voltage at which the measurement is taken. 

The voltage timebase is the one most commonly 
used in oscilloscopes, where the deflection of the 
spot is achieved by applying a voltage difference 
to the deflector plates. In TV sets, TV cameras 
and radar sets magnetic deflection by deflector 
coils is used and it is the current in the coils which 
controls the position of the spot on the screen. 
In these cases current timebases must be used and 
generally these are not linear because of the non- 
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TIMEBASES 



The circuits known as timebases in the UK and 
sweep circuits in the USA are common to a great 
variety of electronic devices such as TV cameras 
and receivers, oscilloscopes, radar sets and digital 
measuring equipment. The principles used in the 
design of timebases are not hard to understand but 
many circuits are so elaborate that it is very hard 
to disentangle the part which each component plays. 
This article is intended to unravel a little of the 
mystery of the timebase, with the emphasis on linear 
timebases for instrument rather than TV receiver 
use. 

Basically a timebase is a ruler for measuring time. 
When we measure distance with a ruler we match 
the distance to the distance between two marks on 
the ruler and read off the number of marks in 
between. We can measure time in this way also 
using a stop clock, but for short times electrical 
methods are better and we must use electrical marks. 
The most convenient of these " marks " is voltage 
since it is easily indicated. If we arrange a circuit 
so that the voltage output is zero until we start 
timing, then rises steadily as time passes, a measure- 
ment of voltage output is a measurement of the 
time which has passed since we started timing. The 
starting time is called the firing time or the trigger- 
ing time, and a linear timebase is the type just 
described, in which the voltage rises steadily with 
time. This means that if the voltage rises from 
to 5V in 1msec then it will have reached 10V in 
2msec after triggering, 15V in 3msec, etc. The 
word linear comes from the fact that a graph of 
voltage against time for this timebase would be 
a straight line. Not all timebases are linear. 

Linearity 

A voltage which keeps rising indefinitely is impos- 
sible and undesirable, and for most electronic pur- 
poses we wish the rise of output voltage to stop 
at some point and return to zero. The total time 
taken to rise (Fig. 1) is called the sweep time and 
the time needed to return to the starting voltage 



linear characteristics of the scanning components. 
The achievement of a linear timebase waveform is 
a two step operation. First a squarewave must be 
generated, and this may. be done by any of the 
accepted methods — by squaring a sinewave, by direct 
generation in a multivibrator or flip-flop circuit or 
by a series of switching circuits. The second step 
is to convert this squarewave into a sawtooth, or 
linear sweep, a process known as integration because 
the same circuits in an analogue computer perform 
the mathematical operation known as integration. 
In many radar circuits the squarewave generators and 
the integrating circuits are quite separate and the 
working" of the complete timebase is much easier 
to understand than is the case in some oscilloscopes 
where the two types of circuit are closely connected. 
Paradoxically the simple timebase (the Miller) which 
is used in so many home-constructed oscilloscopes is 
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certainly the most difficult to understand. Except 
in the case of circuits where the square wave 
generator and linear sweep operations cannot be 
disentangled we shall look at the sweep circuits 
only. 

Simple Sweep Circuits 

If the circuit shown in Fig. 2 is set up and a 
voltage applied to the resistor input the output is 
as shown, a rising voltage which starts at a steady 
rate but tails off and approaches the amplitude 
of the input voltage only very slowly. This type 
of waveform is termed an exponential one and it 
is typical of a system where the rate of change 
depends on the force applied. In our case the 
rate of change is the rate of rise of voltage, and 
the force applied is the difference between the 
output and input voltages so that the charging rate 
is fast at first when the capacitor is uncharged and 
has the whole input voltage across it and slow 
later when the capacitor voltage is close to the 
input voltage. Exactly similar graphs are found 
for chemical reactions, air drag on missiles and 
scores of other systems; this enables us to solve 
many problems by setting up an electrical circuit 
instead of operating directly on the problem—it is 
easier to twiddle a potentiometer than to juggle 
with the thrust units of a missile! 
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Fig. 2 (/eft): Exponential sweep circuit. V is approximately 
66% V and is reached in time CR seconds where C is in 
\lF and RM&. Fig. 3 {right); Sweep and flyback. - Vg is a 
negative voltage sufficient to keep V7 cut off at any 
voltage uptoV+. Vis slightly greater than Vg and causes 
VI to conduct for time t microseconds. The peak voltage 
of the timebase is given by t 

2-3 log (V+ - Vout) = - — 
RC 
where R is in MQ, and C in y.F. If Vout is /ess than 4 
of V+ there is little error in taking 
t 

Vout = x v+. 

RC 

In a transistor circuit the flyback time decreases as V is 

made larger. 

The exponential curve is not a linear timebase, 
however, though it is very near to one over the first 
part of its range. Sweep circuits based on the 
charging of a capacitor must therefore either use 
only a small portion of the charging curve or arrange 
for the charging rate of the capacitor to be 
unchanged as the voltage varies. 

There are two basic methods of keeping the 




Voltage 
waveform 



In current waveform 
2-3 log U- to) = - IS. 
Fig, 4: An inductive timebase. L 

charging rate constant. One is to replace the resistor 
by some device which passes a constant current no 
matter what voltage is across it, unlike a resistor 
whose current is always the voltage across it divided 
by its resistance. If this constant current is passed 
into a capacitor with no leakage path the voltage 
across the capacitor will rise at a perfectly steady 
rate whose value (volts per microsecond) depends 
on the amount of the steady current and on the 
size of the capacitor. The other method which 
accomplishes the same end of a constant charging 
current is to keep the resistor but to increase the 
input voltage at the same rate as the output voltage 
changes so that the voltage across the resistor is 
constant, ensuring a constant current. 

There is another requirement for a timebase 
generator apart from the provision of a sweep, and 
that is the provision of a flyback. Where a capacitor 
is being charged through a resistor or any other 
device, flyback means returning the voltage across 
the capacitor to its original value; this must usually 
be accomplished much more rapidly than the sweep 
time. This is nearly always done by shorting the 
capacitor by a switching circuit such as a valve or 
transistor placed across the capacitor and switched 
into conduction by a pulse at the grid or base 
(Fig. 3). If the valve or transistor could have zero 
resistance the capacitor would discharge instantly 
(if this were possible) and there would be zero fly- 
back time; in reality the resistance of the switching 
circuit causes a definite flyback time. In some time- 
bases the flyback is caused by switching off and is 
slow because the capacitor must discharge through a 
resistor. 

Note that the circuit of Fig. 3 is a complete time- 
base, requiring only a squarewave to drive the input 
of the switch, though the output is not linear for 
long sweeps. As the sweep time (=distance between 
flyback pulses) becomes longer for a given capacitor 
the sweep becomes less linear, though of higher volt- 
age output. In a simple timebase of this kind there 
is always a conflict between the requirements of 
linearity and voltage output. A similar arrangement 
(Fig. 4) can be used to provide a current sawtooth. 
If an inductor is placed in the anode circuit of a 
valve or the collector circuit of a transistor then 
the current through the inductor will increase expo- 
nentially when valve or transistor is switched on. 
The resistance in this case is the resistance of the 
wire of the inductor windings. 
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The basic circuit of the simple CR timebase is 
found in the grid circuits of blocking oscillators and 
of multivibrators and is responsible for the timing of 
the output from these circuits. These waveforms, 
although sometimes used in TV receivers to drive 
inductive timebases, are far from linear and of little 
use. 

Synchronising and Triggering 

A synchronised timebase is one which normally 
runs freely until pulses are received which alter the 
repetition rate of the timebase until it matches the 
repetition rate of the pulses. The free running of the 
timebase is essential if the scanning must be con- 
tinuous, as in a TV set where the interruption of the 
received sync pulses from the transmitted signal 
must not stop the tube being scanned. 

At one time all oscilloscopes used synchronised 
timebases due to the possibility of damage to the 
phosphor of the cathode-ray tube by a stationary 
electron beam. Modern praotice however is to have 
the beam blanked off except when scanning so that 
this restriction then no longer applies and triggering 
is now used instead. In a triggered timebase there 
is no switching pulse and no scan until a trigger 
waveform is received. This waveform is derived, in 
the same way as a sync pulse, from the received 
waveform being viewed, or from a separate source 
(external trigger). The great advantage of a 
triggered timebase is that the locking is perfect 
despite variations in the repetition rate of the trigger 
pulse. There can be no greater irritant to the user 
of a scope than a display which slips or jitters while 
it is being measured and a good triggered timebase 
never shows such faults. 

Constant-current Stages 

As we have seen one method of ensuring that a 
capacitor is oharged at an even speed is to use a 
constant charging current. At one time a pentode 
formed the ideal constant-current generator since the 
current through a pentode is constant as long as the 
grid-to-cathode voltage is held steady. It is difficult 
to use a pentode to replace the resistor in Fig, 3 
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Fig. 5: Timebase with constant- current pentode. As in 
most simple timebases the amplitude of the timebase 
waveform will vary with the time of the sweep {or sweep 
slope). Values given are typical. C might range from WOpF 
to JnF. 
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Fig. 6: (a) Constant-current pentode with shut-off 
circuit. The time-constant C'R' must be small compared 
to the sweep time in this circuit. Typical values C 0-01 'pF, 
C'470pF and R 220k Q. This and the timebase shown 
in (b) are versions of the well-known Puckle circuit. Ra 
should be as small as possible to avoid lengthening the 
flyback unduly. (b) In this version the time constant 
C'R' must be large compared to the sweep time. 
Typical values C 0-05pF, C'O-SpF and R'IMQ. Again Ra 
should be kept as small as possible, The amplitude can 
be further stabilised by the inclusion (shown dotted) of 
a stabiliser valve, but this is effective at low speeds only. 

because as the capacitor charges the voltage on the 
cathode of the pentode would rise and it would be 
difficult to ensure that the grid-to-cathode and screen- 
to-cathode voltages remained constant. 

When a pentode is used as the constant-current 
device it is better to use it to charge the capacitor 
at a constant current as shown in Fig. 5. In this 
timebase a positive pulse on the grid of the triode 
shorts the capacitor to h.t, and so discharges it. 
When the triode cuts off again the current in the 
pentode lets the voltage across the capacitor increase 
steadily as the lower plate charges to earth voltage, 



and the next positive pulse on the triode grid causes 
flyback. 

Shut-off Circuits 

In this circuit the speed of the sweep depends 
on the amount of current passing through the pen- 
tode and this is governed by the bias on the pentode 
grid. At a low anode voltage the pentode current is 
no longer constant so the flyback should start before 
the pentode anode voltage has fallen to about 25- 30V. 
This can be done automatically by a shut-off circuit; 
a typical example is shown in Fig. 6(a) in which 
the shut-off circuit has been combined with the 
flyback switching. The grid of V1B is held at a 
voltage of about 25V by the potential divider 
(270kO and 22kQ). During the time of the timebase 
sweep the cathode voltage of VI B is above the grid 
voltage so that VI B is held shut off and VIA, 
because its grid is direct coupled to the VI B anode' 
is held on. The capacitor coupling VIA anode to 
V1B grid is small so that the grid of VI B is con- 
trolled more by the resistors than by the waveform 
of VIA anode. When the voltage' at the cathode 
of V1B drops to about 26-27 V VI B conducts and its 
anode voltage falls; VIA and V1B then behave as a 
flip-flop (monostable multivibrator) with a short time- 
constant due to the small coupling capacitor. The 
conduction of V1B discharges the capacitor C so that 
the timebase stroke can start again as soon as V1B 
switches off again. Note that in this circuit the 
timing capacitor C also determines the time of the 
squarewave (generated by the monostable multi- 
vibrator action) which carries out the switching so 
that this is an example of a timebase in which the 
squarewave generator and the sweep generator are 
connected. The circuit can be triggered by applying 
a negative-going pulse to VIA grid. In the version 
shown in Fig. 6(b) VI B is normally conducting and 
VIA non-conducting and the sweep is initiated by 
applying a positive-going pulse to VIA grid. 

A transistor is also a constant-current device, its 
collector current depending very much more on base 
current than on collector to emitter voltage. The 
transistor also has the advantage that there are no 
extra electrodes whose voltage must be kept constant 
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Fig. 7: (a) Simpfe constant-current transistor Tr1 and 

discharge circuit Tr2. (b) Constant- current transistor 

with auto shut- off circuit (typical values). 



Fig. 8: Bootstrap timebase circuits. (a) CI and R2 
determine the sfope, C2 is the bootstrap feedback capacitor 
(must have very low leakage) and R1 is the load for C2 
signal, (b) Use of a diode permits the voltage at A to 
rise above HT+ without leakage problems; C2 can be 
smaller. 

so that it can be used "floating", with no electrode 
grounded. 

Figure 7 shows two modern sweep circuits in which 
a transistor is used as a constant-current device. 
Here the base current controls the emitter current 
which in turn controls the sweep speed. When an 
automatic turn-off circuit is used the voltage at 
which the automatic turn off operates decides the 
amplitude of the output waveform, so that the bias 
on the turn-off transistor is the amplitude control. 

Bootstrap Circuits 

As mentioned earlier an alternative method of 
making a constant current flow in a resistor is to 
keep the voltage across the resistor constant. This 
implies that if the voltage at the capacitor end of 
the resistor is rising the voltage at the input end 
must rise at the same rate. Figure 8(a) shows how 
this was first accomplished. The rising voltage across 
the charging capacitor CI is directly connected to the 
grid of the cathode-follower V1B, an identical 
voltage appearing at the cathode of this valve. This 
is coupled by capacitor C2 to the top of the charging 
resistor R2 (which now cannot be connected directly 
to h.t,). Providing the time-constant of C2, Rl is 
much greater than that of CI, R2 the waveforms at 
each end of R2 are identical and so the current in R2 
is constant. 

An improvement on this is to replace Rl by a 
diode (Fig. 8(b)) so that the voltage^ at the junction 
of R2 and Dl can start at h.t. as the cathode-follower 
cuts off the diode, producing a sawtooth waveform 
at point A. This modification provides a higher 
sweep amplitude and rather better linearity, especially 
at low sweep speeds. Ideally the coupling should be 
direct all round, but care must be taken that practi- 
cally no current is drawn from the charging capacitor 
CI and the gain of the amplifier is exactly unity. 

An interesting possibility is the circuit shown in 
Fig. 9(a) in which the transfer of the sweep wave- 
form to the top of Rl is achieved by means of a 
long-tailed pair (V2A-B). Since the sweep voltage 
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Fig. 9: (a) Bootstrap circuit using long-tailed pair. 

(b) Change of linearity with gain of the long -tailed pair, 

left where the gain is less than 1 and right where the gain is 

greater than 1. 

is fed in at one grid and taken out at the other 
anode the coupling can be direct all round and the 
gain can be adjusted to unity by means of a variable 
resistor between the cathodes. Variation of this 
resistor causes considerable changes in the waveform, 
as shown in Fig. 9(b); too much resistance causes 
the gain to be less than unity producing an exponen- 
tial waveform, while too little resistance over-corrects 
to the hyperbolic shape shown. Alternatively the 
gain of the second portion of the long-tailed pair 
can be set by negative feedback. 

This type of timebase is not easy to reproduce with 
transistors due to the requirement of zero current 
drawn from the charging capacitor. Even a com- 
pound emitter-follower will require some base cur- 
rent which will be large compared to the charging 
current of a small capacitor. Insulated-gate field- 
effect transistors (m.o.s.f.e.t.s.) can be used to good 
advantage here since the input impedance is extremely 
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Fig. 10 (left): Boot- 
strap circuit using 
a m.o.s.f.e.t. (Tr1) 
and zener diodes. 
Circuit values de- 
pend on type of 
f.e.t. used. 



high: Fig. 10 shows a bootstrap type timebase using 
a m.o.s.f.e.t. 

The rising voltage on the capacitor C is applied 
to the gate of the m.o.s.f.e.t. Trl causing its source 
voltage to rise at the same rate. This in turn drives 
the emitter-follower Tr2 which works at a higher 
current and transfers the rising voltage through the 
zener diodes Dl and D2 to the top of the charging 
resistor R2. 

This circuit is capable of considerable elaboration. 
The source resistor of the m.o.s.f.e.t. can be replaced 
by a transistor so that the effective source resistance 
to signals is very high, while the emitter-follower can 
be compounded to make its voltage gain closer to 
unity so that excellent linearity is obtained. 

TO BE CONTINUED 
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It is reputed that Napoleon once said " Luck is what 
happens when preparation meets opportunity ". So 
it may well be on the battlefield, but in the war in 
the workshop it could perhaps be rewritten as " The 
correct reading is what happens when the right 
instrument meets the correct situation ". So much 
of what a meter pointer or an oscilloscope trace 
indicates is taken at its face value and can be very 
misleading. 

Unless the instrument is faulty the reading will 
not be wrong; it's just that the situation in which 
it is used may require modification before the read- 
ing is of any value. 

The Multimeter 

Take the simplest case and the one most service- 
men are well aware of, the use of a multimeter at 
high-impedance points in a circuit. The highest 
impedance normally obtainable from such an instru- 
ment is about 20,000 ohms per volt on d.c. (a.c. 
impedances are generally lower). Say the d.c. voltage 
on the grid of a valve is being measured and a read- 
ing of 5 volts is obtained: the loading of the multi- 
meter would then be lOO.OOOfi (5 x 20,000). Now the 
input impedance of the valve at the grid may well 
be 500,00011 or higher, in which case the meter 
would read 80% low. 

This kind of loading error is quite commonly made. 
The easiest way to check a loading effect if one is 
suspected is to change range on the meter. If the 
meter is loading the circuit the reading will be higher 
every time the range is increased. 

The frequency response of most multimeters does 
not exceed 6kHz although a couple give almost true 
readings up to about 10kHz. Generally speaking 
therefore audio test frequencies can be measured with 
a fair degree of accuracy although caution must 
usually be exercised if measuring such things as 
8kHz on azimuth test on a tape deck. Bias on a 
tape deck cannot be accurately measured with a 
multimeter. 

The Valve Voltmeter 

The valve voltmeter overcomes the biggest dis- 
advantage of the multimeter — its loading effect. This 
it effectively does by presenting a very high imped- 
ance across its terminals, produced by the input 
impedance of a valve stage. And to allow d.c. 
measurements d.c. coupling is used. 

The frequency response of a valve voltmeter can 
be as poor as the worst multimeter or as good as 
5 MHz— it depends almost entirely on the bandwidth 
of the internal amplifiers. The appropriate manu- 
facturer's handbook should be consulted in each 
individual case. Here again however many manu- 
facturers quote frequency response only for a parti- 
cular range on the instrument whereas the response 
can vary widely from range to range. 

This effect differs between types of meters depend- 
ing upon whether they use attenuators in the signal 
path or vary the feedback factor of the amplifiers. 
Even two examples of the same model tend to 
exhibit different frequency responses— at least 
marginally. 

Another factor which can greatly affect measure- 
ments with a valve voltmeter is the use of probes. 
Many meters are supplied with probe assemblies and 




measurements made when not using the probes, or 
with a shortened probe lead, or with leads from the 
probe to the measuring point are inevitably inaccurate. 
These probes are carefully designed both in their 
capacitance and in their cable impedance to precisely 
match the input impedance of the instrument itself. 

Probes for r.f. work can often be supplied and 

these greatly extend the use of a valve voltmeter 

particularly for television work. Again an upper 
frequency limit is given, this being determined by the 
self-capacitance of the rectifier used in the probe 
head. 

Difficulties are sometimes encountered in adjust- 
ing the electrical zero on some valve voltmeters, 
this being a problem in the design of stable d.c. 
amplifier systems. Often too an instrument will 
require re-zeroing when a range change is made. For 
accurate measurements therefore the zero should 
be checked every time a reading is to be taken, and a 
reasonable warm-up time should be allowed before 
attempting to zero the instrument at all. 

Most valve voltmeters are relatively unaffected 
by overload although solid-state meters are some- 
times damaged by the careless application of too 
high a voltage for the range selected. It is a good 
habit to return the range selector switch to its most 
insensitive position immediately a reading has been 
taken, for even if the circuit is undamaged the meter 
movement may be affected— and an inaccurate 
instrument is a useless one. 

The Oscilloscope 

Often ill-recognised as by far the most useful 
instrument a workshop can have, the oscilloscope 
is also the least understood. These two probably 
go hand in hand. 
_ The requirements for an oscilloscope for tele- 
vision work are: (I) An accurate calibration signal 
should be available to check the vertical (Y) ampli- 
fier. (2) The frequency response should be 
adequate not only at the terminals of the oscilloscope 
but at the connection point of the probe as well. 
Adequate for normal servicing purposes need only 

— continued on page 135 
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VOLTAGE ANALYSER IDEAS 

After reading your feature on the voltage analyser 
(August issue) I am wondering whether readers 
would be interested in a similar idea I have been 
using for some time. This analyser, shown in the 
accompanying diagram, can be used for valve test- 

B9A B7G vaivehoWer 

vatvehoWer (if required) BOA plug 



and socket 




Receiver 



ing and voltage and current measurements. The 
extension B9A plug is connected via multicore cable 
to nine jack sockets which are in turn connected 
to a B9A socket on the analyser. With a jack 
plug connected to my Avo I can now plug into 
any of the jack sockets and get a current reading 
which I can use for valve testing or just as a measure- 
ment. Each socket can also be used to take voltage 
readings. If 1 suspect a valve I remove it from the 
B9A socket and fit a new good one in its place so 
that readings can be compared. — M. J. P. Smale 
{Abingdon, Berks). 

I would like to express my thanks for the article 
on the voltage analyser (August) which I consider 
the simplest but most useful constructional item I 
have seen in any magazine. 

The question of not being able to test valves fitted 
with top-caps started me thinking and I wonder 
Whether other readers would be interested in the way 
1 managed to incorporate this feature in my own 
analyser. In place of the suggested tagboard I used 
a Bulgin CI 24 ten -way board and wired the tenth 
position on the selector switch to the tenth bus-baT. 
I then mounted two 4mm. sockets, one on the top 
panel between the B9A and 10 valvebases and the 
other on the side panel with the input bases. Both 
these sockets were then wired to the tenth bus-bar. 

Next I made a 6in. lead with a 4mm. plug at one 
end and a plastic-covered top-cap socket at the other 
(taken from an old set). Finally I made up a 3ft. 



lead with a 4mm. plug on one end and a standard 
jack plug, plastic insulated (guitar type) on the 
other. The main screening contact is covered with 
rubber sleeving as shown ■ in the accompanying 



Top -cap 

plug 




Cable to 4mm, 
input socket 



diagram and I found that the jack plug fitted 
superbly well into the top-cap socket in the sets I've 
tested, increasing the value of the analyser a great 
deal. 

I do hope you can find space to suggest this idea 
to the very many readers who, like me, find 
Practical Television informative, useful and alto- 
gether a very worthwhile magazine for the money. — 
,A. N. C. Stacey (York). 

INADEQUATE HEIGHT 

I have followed Service Notebook with much interest 
as I am in the trade. The fault symptoms and cures 
suggested usually tally very closely with those of 
my own experience. 

On the subject of inadequate height however 1 
would like to add a cause that you have not 
mentioned although I have found it quite common — 
this is the field oscillator charging capacitor. Modern 
capacitors in this position rarely give trouble but 
1 have found that on older sets height faults are 
often caused by the Hunts 400V black pitch-covered 
capacitors which seem to decrease in value with 
age. The Sobell T193, T194, T195 range in par- 
ticular, which use an 005/xF capacitor of this 
type in the charging position, often develop insuf- 
ficient height or more commonly height shrinkage 
when hot — without any noticeable linearity distor- 
tion — an d this is nearly always cured by replacing 
the 005 [iF charging capacitor between the field 
oscillator anode and chassis (or the output valve 
cathode). I have had very little trouble with the 
series resistors in the height circuit in these sets. 
If I have one of these receivers in for repair with 
the original charging capacitor still present I usually 
change it as .a matter of course. 

Your other comments about the boost voltage etc. 
are of course common causes but I think the 
innocent-looking charging capacitor deserves a men- 
tion also!— C. Avis {Exeter). 



George Wilding comments; Lack of height, especi- 
ally if it gets worse as the set warms up, is generally 
but not always due to decreasing insulation in the 
capacitor. It is an astonishing fact that whereas 
slight increase of conductor temperature will slightly 
raise its resistance, possibly by a few per cent, a 
similar temperature rise applied to an insulator can 
reduce its resistance by up to 80 or 90%. 

These charging capacitors are fed via a high- 
resistance path from h.t. so that even a very small 
capacitor leak can reduce the anode voltage of the 
generator sufficiently to reduce the height consider- 
ably. In several models such as the ones mentioned 



the field 
consider; 



the field circuit components seem to be subject to 
considerable heat and I have had exactly similar 
experiences to those mentioned by Mr. Avis. 

YOUR PROBLEMS SOLVED 

I have come across the fault mentioned by Mr. 
Hogwood (Your Problems Solved, September) on 
the Peto Scott Model TV960 many times. This 
fading on BBC-2 has in every case been due to a 
failing PC86 (u.h.f. "mixer). The vertical hold fault 
is also a common one on this model and is due to 
C5I6, 0-01 ju,F, being faulty (the circuit is basically 
the same as that used on the Defiant 9A61U series, 
see Servicing Television Receivers February and 
March 1969, the corresponding capacitor being 
C335, Fig. 6). Although this coupling capacitor is 
common to both 405 and 625 the fault it gives is 
uncontrollable rolling on 625. The capacitor should 
be replaced with one of the same value but a 
slightly higher working voltage rating. 

In the October issue I see two faults mentioned 
on Philips Style 70 receivers. A common cause of 
lack of width on 405 is R427 and R457 (both 
8-2MQ) going high- resistance. These resistors are in 
series with the e.h.t. stabilising v.d.r. As the scan 
on 625 is a bit wider than on 405, lack of width 
is first noticed on 405. Distorted sound on 625 is 
also common on these models and can be cured by 
adjusting L211 (ratio detector transformer second- 
ary) if adjustment of R228 (ratio detector balance) 
does not clear the trouble.— G. Dudley (Welling, 
Kent). 

BUSH TV 1 28 SERIES FAULT 

I have experienced the same problem with a Bush 
Model TV 125 as outlined in Your Problems Solved 
on page 44 of the October issue and I think you 
will find that the trouble lies in the line output 
valve. In my case the valve was all right when 
tested on a valve tester but interference on nearby 
transistor portables, on both a.m. and f.m., was 
unbearable. Replacing the valve cleared the 
trouble.— W, J. Gadsby (Sanderstead, Surrey), 

PYE V220 FIELD CRAMP 

A troublesome case of field cramp was recently 
encountered in a Pye Model V220. The grid 
capacitors in the blocking oscillator and output 
pentode stages, the resistors in the oscillator anode 
feed circuit and the field coils and output transformer 
were checked without the source of the trouble being 
found. The waveforms at the grid and anode of 
the oscillator and the grid of the output pentode 
were then compared with those in an identical 
receiver, and were found to be of correct shape and 
almost correct amplitude. The pentode anode wave- 
form however showed evidence of flattening at one 
end of the sawtooth indicating incorrect output stage 
bias. 

Attention was then turned to the boost rail, from 
which the triode oscillator is fed, and although the 
voltage at the anode of the triode was within 2V 
of that in the comparison set the boost rail itself 
was found to be down to 300V. Checks in the boost 
circuit failed to solve the problem so the first anode 
connection to the c.r.t, was disconnected. The boost 
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rail voltage then returned to 400V. The first anode 
current was measured and found to be 0-5mA 
instead of the 10-15juA manufacturer's rating, and 
replacing the c.r.t. effected a complete cure. 

The fault was misleading because of the normal 
circuit voltages and waveforms. Incorrect output 
stage bias was the indirect result of the low boost 
feed to the triode oscillator. An unusual fault; I 
hope this report will save other readers some head- 
aches on other occasions, — ML Thomas (Bristol), 

DX AERIAL PREAMP 

I have constructed tbe DX aerial preamplifier 
featured in the August issue but have not been 
able to obtain amplification: instead it is aoting as a 
frequency converter and when used with an omni- 
directional aerial gives very good BBC-2 pictures. 
The BBC-2 vision is on channel 3 with sound on 
channel 4 with hiss and very good on channel 5. 
Previously when receiving DX stations I thought 
the sound received on the next lower channel was 
an interfering a.m. radio station but on more careful 
examination I find that it is definitely TV f.m. sound. 

Could you tell me why the preamp is acting as a 
converter in this way? — D. L. Wyber (Belfast). 

Roger Bunney comments: I assume that when the 
local channel 27 is off your preamp still does not 
work. If you find that when the local channel is off 
the unit does work the problem is due to cross- 
modulation from channel 27 presenting the transis- 
tors with too much u.h.f. signal. Assuming that you 
have fitted the v.h.f. choke and 5pF capacitor across 
the input the solution would be to introduce a tuned 
circuit in the input as shown in the accompanying 
diagram. 
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If on the other hand you find that the unit does 
not work when the local channel is off this could be 
due to several reasons. Assuming that the wiring 
is OK and the collector and emitter connections have 
not been reversed I suggest you check the voltages. 
These should be about 9V at the collector, 27V at 
the base and 2-3 V at the emitter. Should you find 
that in one section the two latter readings are wildly 
out and find that the associated components are OK 
the transistor may be faulty and may be returned to 
Mullard Ltd., Service Dept., P.O. Box 142, New 
Road, Mitcham, Surrey explaining what you think 
h wrong with it. 

If the voltage readings are OK possibly your 
AF186s require more decoupling, especially the base. 
So try an extra l.OOOpF. In my experience the AF186 
is a transistor very difficult to make stable and given 
the chance will take off or produce weird results. It 
is therefore essential to make sure that the emitter 



— continued on page 129 
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PART 3 



MARTIN LMICHAELIS. M.A. 



Systematic procedure for determining data for an 
initially completely unknown transistor 
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IT is assumed that neither its connections, whether 
it is a pnp or a npn type, whether it is a germanium 
or a silicon type, its operating frequency range, 
whether it is intact or defective, nor its intended 
operating currents and current gain are at the outset 
known. The following systematic sequence of 
measurements will determine ail this information and 
more, neither data sheets nor other information being 
required. However if some information is already 
known the procedure may be shortened accordingly. 
The systematic testing procedure is non-destructive, 
i.e. if carried out correctly it can never lead to damage 
or destruction of the transistor. However, first read 
carefully the complete text of this article to make 
quite sure that you are familiar with the basic 
functions and operating procedure of the transistor 
analyser. Wrong settings of this instrument could 
well cause destruction of the transistor being tested. 



For tests t, 2 and 3 use the diode test function set 
S3 to 10mA and VR1 to 120% f.s.d. 

Test 1 

If the transistor possesses only three connections 
proceed straight on to Test 2. If the transistor pos- 
sesses four connections, one lead is connected to the 
case or some internal shield. To determine this 
earth lead proceed as follows: Find out which lead, 
when paired with any other one, never gives any 
meter deflection, neither in the pnp nor in the npn 
polarity setting. This is the earth lead. Mark it 
accordingly and then investigate the other three 
leads by Test 2 and following. 

Test 2 

To determine the base connection: Find out which 
pair of leads (out of the total of three possible 



Tags marked MC are connections 
to chassis 




Collecton 




'fe^cfar- 



S4 
I (see 
J — * tig.8) 




150 V 0-12 V 
Sk3 



Fig 11- Wiring on rear of front panel. Leads 2 and 1 2 from S4 must be run separately to Sk2 emitter socket to preserve 
single grounding point and thus prevent parasitic oscillation on static tests. 
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Tags marked MC are connections 
to chassis 



Mains 




Connections to panel ( see fig. 11 ) 



Ski 



F1 



Fig. 12: Layout and connections to the power pack chassis. 



pairings) gives no meter deflection, or only a meter 
deflection much less than full scale, in the pnp as 
well as in the npn polarity setting. The third lead, not 
belonging to this pair, is the base connection. Mark 
it accordingly. 

To determine whether an electrode fault is present: 
Even if the first pair of leads tried happens to 
satisfy the above condition for determining the base 
connection, nevertheless also investigate both other 
possible pairings because this will reveal any elec- 
trode fault if present. 

For any healthy transistor only one pairing 
(emitter and collector) gives no or low meter deflec- 
tion in both polarities, whilst in the other two pair- 
ings the reading is full scale in one polarity and 
zero or low in the other polarity. For a healthy 
transistor no pairing gives large or full scale reading 
in both polarities. 

Faults: (a) Open-circuit base: All three pairings 
give no or low readings in both polarities, (b) 
Open circuit emitter or collector: Two instead of 
only one pairing give no or low readings in both 
polarities, (c) Short-circuit between any two elec- 
trodes: Corresponding pairing gives full scale deflec- 
tion in both polarities. 

Test 3 

To distinguish between pnp and npn type: Connect 
the just-determined base lead to the "diode anode" 
test socket and either one of the other two leads 
(leaving the third one blank) to the "diode cathode" 
test socket. 

Transistor is a pnp-type if meter now reads full 
scale in pnp polarity setting and tow or zero in npn 
setting. 

Transistor is an npn-type if meter now reads full 
scale in npn polarity setting and low or zero in pnp 
setting. 



For the following test use the test beta function and 
leave S3 and VRl in the previous settings. 

Test 4 

To distinguish the emitter and collector connec- 
tions: With the polarity switch set to the type deter- 
mined in Test 3 arbitrarily assume one lead is the 
emitter and the other one is the collector and with 
the known base lead connect up to the three "test 
beta " sockets. 

Advance the base drive current S6 from zero first 
in the /xA switch (S5) range then if necessary in the 
mA switch range until about full scale deflection is 
obtained on the meter. Note the magnitude of the 
applied base drive current for this condition. Now 
interchange the " emitter " and " collector " and 
repeat. If the required base drive current is now 
smaller then the new connections are the correct 
ones, if larger then the former connections were the 
correct ones, and if about the same then the device 
is a unijunction for which the collector and emitter 
are equivalent and interchangeable. 

For the following test use the test beta function, set 
S4 as determined in Test 3 t set S3 to lOOnA and 
leave VRl set at 120% f.s.d. 

Test 5 

To distinguish between silicon and germanium 
type: With the transistor correctly connected to the 
test beta sockets, the base mode switch at mA and the 
base drive current switch S6 at zero: if meter read- 
ing is zero the transistor is a silicon type, if meter 
reading is large the transistor is a germanium type. 

If meter reading is small (a few ,uA only) switch 
over base mode switch to /coe. If meter reading now 
vanishes the transistor is a high- beta silicon transistor. 
If meter reading becomes smaller — but still does not 
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vanish — the transistor is a low-beta germanium 
transistor. 

For the following test use the test beta function, 
set S4 as determined in Test 3, leave VR1 as before 
and set S3 as detailed below. 

Test 6 

To diagnose any internal poor contacts in a func- 
tioning transistor, or excessive noise. 

If the device is a silicon transistor, set the meter 
to the 100>A range. Increase the base drive current 
starting from zero in the /x,A range until the meter 
reading is near full scale. Observe the meter needle. 
If it quivers in a fairly rapid random manner the 
transistor is very noisy or suffering from internal 
poor contacts (but check the external contacts 
made!). 

// the device is a germanium transistor, switch to 
the 1mA or if necessary the 10mA meter range to 
read actual /co for zero base drive current in the 
" fiA " base-mode setting. Now apply increasing 
base drive current in the /i.A range or if necessary 
in the mA range to double the initial /co reading. 



Then observe the meter needle and diagnose as 
before. 

Transistors failing Test 6 should not be used in 
an early stage of any amplifier and are unreliable 
because the fluctuating current effect is often a 
precursor to early complete breakdown. 

For the following test use the test MHz function 
(Sk4) and S2 set to ft. Set S4 as determined in 
Test 3. Connect the transistor correctly to Sk4. The 
S3 setting is unimportant. 

Test 7 

To determine the frequency range and applications 
of the transistor: Check meter reading obtained in 
each one of the five frequency settings 0*5, 2, 15, 50, 
100MHz with the oscillator attenuator control first 
at minimum (mains switch just clicked on) and again 
with the attenuator control at maximum attenuation 
(right-hand stop). Diagnose according to Table 2 
which lists frequencies for which meter readings are 
obtained in each case. 

\ For the following test use the test beta function, 




Table 2: Transistor applications according to frequency capability 



Category 



(a) 

(b) 
(c) 



Minimum attenuation, 
approximately full-scale 
deflection obtained for 
frequencies: 



Maximum attenuation, 
appreciable deflection 
obtained for frequencies: 



Transistor suitable for: 



No deflection in any setting 

0-5MHz 

0-5MHz 



(d) 0-5, 2MHz 



(e) 0-5, 2MHz 



(f) 

(g) 
(h) 

(i) 

(i) 
04 



0-5, 2, 15MHz 
0-5, 2, 15MHz 

0-5, 2, 15, 50MHz 
0-5, 2, 15, 50MHz 

All settings 
All settings 



No deflection in any setting D.C. amplifiers, audio amplifiers, 

TV field timebase circuits 



No deflection in any setting 
0-5MHz 

0-5MHz 
0-5, 2MHz 
0-5, 2MHz 
0-5, 2, 15MHz 

0-5, 2, 15MHz 
0-5, 2, 15, 50MHz 
0-5, 2,15, 60MHz 
All settings 



Some TV line circuits, slow-speed 
switching logic 

TV line circuits, medium-speed switching, 
Lw. r.f. stages and oscillators, 
a.m. -radio i,f. stages 

High-gain a.m.-radio i.f. stages, 
some m.w. r.f. -stages 

M.W. r.f. -stages and oscillators, 

colour TV switch circuits, high-speed logic 

49M-band r.f.-stages and oscillators, 
CCTV video amplifiers 

S.W. r.f.-stages and oscillators, v.h.f.-f.m. 
radio i.f. stages, TV sound i.f. stages, 
broadband video amplifiers, oscilloscope 
amplifiers, colour chroma circuits 

Some vision i.f. stages 

Vision i.f. stages 

Band I TV tuners 

V.H.F,-f.m. radio tuners, may be tried in 
v.h.f./u.h.f. TV tuners and preamplifiers 



Notes: (1) In general transistors are usable for all lower grade purposes. 

(2) These diagnoses are based on maximum operating frequency for which the gain is still sufficient to produce 
oscillation. They serve only as rough guides, not as rigid rules, since other factors — especially the static current gain 
in relation to collector current as investigated below in Test 8 — also play a decisive role in determining whether a 
transistor will function in an envisaged circuit under given conditions of frequency, current and impedance. 
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Table 3 : Maximum safe power and current based on transistor physical characteristics. 



PHYSICAL 
APPEARANCE 



| d | Oiam. 

/ft trji 1 

* W mi 




ft 



Diam 
d^SSmm, 
Length 

= 6-9 
mm, 



MAX, POWER : 60 mW MAX. CURRENT: 100mA 



GERMANIUM 



MAX. POWER: 40 mW 



MAX. CURRENT :50mA 



EXAMPLE 
OC303 



Base : Icoe Ico 2 20 200 

Coll. : 10jjA 50pA 100jjA 700pA 8mA 



IOOOjjA 
57mA 



fi 



- - 25 



32 40 



57 



EXAMPLE 
OC71 



Base; Icoe Ico 5pA 50pA 1mA 2mA 
Coll. : 20^ 25QMA 50QmA 3mA 50mA 72mA 



£ 



- - 50 



60 50 



36 



MAX. POWER ; 100 mW MAX. CURRENT : 150mA 



EXAMPLE 
2NU93 



Base : Icoe Ico 0O5pA 06^A 5jjA 5CjuA 500pA 
Coll. : 3pA 75pA 76>jA 125jjA 625>iA 6-8mA 62mA 



fi 



- 60 100 J10 135 124 



MAX. POWER :1W 



- 40 




MAX. CURRENT: 0-5A 



Icoe Ico 0-lmA 1mA 10mA 20mA 
0«2mA 4mA 8mA 44mA 400mA 800mA 



40 



40 



40 



MAX. CURRENT MA 



Icoe Ico WmA 
Ch4mA 3mA 6mA 



1mA 10mA 20mA 
48mA 400mA 700mA 



30 



45 



40 



35 



SILICON 



MAX. POWER : 60mW MAX. CURRENT: 100mA 



EXAMPLE 
BC108C 



Base : Ice* Ico 0*05 1 10 50 IOOjjA 
Coll. : 4pA 29^A 0-5mA 5mA 25mA 50mA 







- - 500 500 500 500 500 



MAX. POWER :100 m W MAX. CURRENT : 100mA 



RARELY FOUND IN SILICON 



MAX. POWER : 600mW MAX.CURRENT : 250mA 



EXAMPLE 
BSY5J 



Base 

Coll. 



3 



Icoe Ico 0-5>iA IpA 2pA 5QpA 1mA 
3uA 8pA 20pA 14mA 60mA 



- - 6 



6 10 24 60 



MAX.POWER:3W 



MAX. CURRENT :1A 



EXAMPLE 
BDW7 



Base 
Coll. 



,2 



Icoe Ico 0*05 
>5 



06 5 50 500^ 1 5mA 
17 ]90 & 2* 50 100 600mA 



MAX. POWER: 3W 



- - 30 34 38 52 100 100 120 



MAX.CURRENT :1A 



EXAMPLE 
2N3055 



Base 
Coll. 



fi 



fcoe Ico 1jjA K)uA IOOjjA 1mA 10mA 
2>jA 63^jA 2-8mA 73mA 700m* 



- - 2 



6-3 28 73 70 



set S4 as determined in Test 3 and connect the 
transistor correctly to Sk2. 

Test8 

To determine the current gain in relation to 
operating point; Always commence with meter range 
01mA (if necessary 1mA for germanium transistors), 
base mode switch at /coe, the base drive current 
switch and VR1 at zero. 

Then turn up VR1 to 120% f.s.d. and read /coe 
(collector leakage current with no base drive current, 
but base shorted to emitter). Switch base mode to 
fiA, leaving the base drive current switch at zero 
and VR1 at 120% f.s.d. Read /coe (collector leakage 
current with no base drive current but base open 
circuit). 

Turn VRI to zero, switch desired base drive current 
(/xA or mA range) and then advance VRI in steps 
of 20% f.s.d. starting from zero, noting meter reading 
at each step. At first the meter reading will be equal 
to total % f.s.d. setting of VRI but ultimately the 
meter reading will lag behind. Stop when VRI 
setting is about 20-30% f.s.d. higher than the meter 
reading. If the meter reads full scale before drop- 
ping behind VRI setting return VRI to zero, switch 
to the next higher meter range and try again. 

When VRI setting is 20-30% f.s.d. above the 
meter reading approximately IV is being impressed 
between the collector and emitter. This is normally 
fully adequate for proper saturation on the charac- 
teristic and very convenient because the meter reading 
in mA is then numerically equal to the power actually 
being dissipated in the transistor, expressed in mW. 
It is most important to keep a check on the power 
dissipation when testing transistors. Proceed as 
follows, with reference to Table 3. 

For an unknown transistor determine in which 
group A to E its dimensions fit nearest and read 
off the maximum power and current which are safe 
in general for this group. When operating VRI as 



specified above take care not to advance to any mA 
meter reading numerically greater than the specified 
maximum power in mW for the group in question. 

The maximum power and current values tabulated 
for the respective groups are conservative, i.e. many 
actual transistor types in each group will handle 
much larger powers and currents, in particular if 
cooling arrangements are attached. If the actual 
maximum power dissipation for the given transistor 
happens to be known VRI operation as above may 
be used up to the same numerical meter reading 
(mA=mW) if this is less than the nominal maximum 
current for the group. Otherwise do not exceed the 
nominal maximum current, or the actual maximum 
current rating of the particular transistor if known. 

The integral current gain of any transistor is 
defined as the collector current divided by the 
applied base current whereby only that part of 
the actual collector current which is produced by the 
applied base drive current is to be taken. Thus if /c 
is the total collector current, /co the collector leak- 
age current with no base drive but open-circuit base, 
and /b is the applied base drive current, the integral 
current gain is: 

/c — /co 

fi= 

/b 

For some transistors /? is constant irrespective of 
the value of /c which may be changed through many 
powers of ten. In this case the differential current 
gain is also constant irrespective of /c and equal to 
ft. The differential current gain at a given /c is 
defined as a small change of /c around the prevailing 
value divided by the change of base drive needed to 
produce this change of /c : 

j8d=A/c/A/b 

— continued on page 122 
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'Getting started with 




PART 2 I.R.SINCLAIR 

THERE is much which the amateur can do to modify 
the performance of a CCTV system but three vital 
components which determine the performance of 
the whole chain are completely beyond all modifica- 
tion. They are the camera lens, the vidicon and the 
monitor c.r.t. In this part we deal with the lens and 
the vidicon. 

The Lens 

The purpose of the lens is to focus an image of 
the scene being televised on to the target of the vidi- 
con; the path taken by light rays through the lens 
in doing so is shown in Fig. 1. Any convex fens will 
focus light in this manner but whether the results will 
be satisfactory or not depends very much on the 
lens design, since the behaviour of light passing 
from air into glass is not so simple as reflection in a 
mirror. 

Lens 
Object 







- r - - „ Image 



Fig. 1: Paths followed by tight rays from object to image 
through a lens. 

To start with white light is a mixture of radiation 
of the same type as radio waves, and consists of 
every possible wavelength between 000004cm. 
(violet) and 000007cm. (red). Shorter and longer 
wavelengths exist in white light but are not seen 
by the eye, though they may be sensed by photo- 
graphic plates and by TV cameras. Note how short 
the wavelength is compared to the shortest radar 
wavelengths in use, of a few millimetres. 

Because of the short wavelength these waves to 
all intents and purposes travel in straight lines, but 
the direction in which they travel may be changed 
when the waves pass into a different substance. 



This is the basis of the action of a lens but it is 
complicated by the fact that different wavelengths 
(colours) travel at different speeds in transparent 
materials such as glass, and in consequence also 
travel in different directions. This is an identical 
effect to the different attenuation of different high 
radio frequencies in cables, and is called dispersion. 
The effect of dispersion in a lens is that different 
wavelengths of light (meaning different colours) 
focus in slightly different places so that a blurred 
image is produced, especially if the camera is sensi- 
tive only to black-and-white. This fault is called 
chromatic aberration. 

In addition to this the focus is in one plane only 
for rays of light which pass very close to the centre 
\)f the lens, and those which use the edges (needed 
if the amount of light is small) focus at different 
places, again causing a blurred image. In this 
case the effect is due to the shape of the lens being 
part of a sphere instead of a more complicated shape 
which can be computed but which is difficult to 
make, requiring glass grinding equipment which is 
controlled directly by a computer. This form of 
blurring of the image is called spherical aberration. 
These two principal faults in lenses can be cor- 
rected to a very considerable extent by the use of 
more than one piece, or component, of glass in the 
lens. For example chromatic aberration may be 
eliminated for two colours at opposite ends of the 
range by using two components made of glasses 
which haye different dispersions and which are made 
into lenses of different focal lengths, one converging 
the light and one diverging it, but to a lesser extent 
(Fig. 2). Spherical aberration is minimised when the 
angle through which light is turned by the front sur- 
face of each lens component is equal to the angle 
through which it is turned by the rear surface. All 
this indicates that a good lens should consist of 
several components some of which may be "cemen- 
ted" together, others separate. The number of 
components may be very large; a zoom lens may 
use 25 ' components to achieve its range of focal 
length without excessive aberration. 

Even with these main aberrations corrected other 
sources of image distortion remain: astigmatism is 
a difference in the plane of focus for horizontal lines 
as compared to vertical lines so that only one set 
can be perfectly focused at a time; curvature of 
field causes the centre of a picture to focus before 
the edge, or vice versa; and barrel and pincushion 
distortion exist just as they do for TV images where 
electron lenses are used. A good lens however wjll 
show less of these effects than the electronic system 
does. 

Effects of Focal Length 

The focal length of a lens is a vital factor in 
determining its suitability for any application. Refer- 
ring to the ray diagrams of Fig. 3 we can see that 
for a fixed distance between the lens and object 
the focal length of the lens affects the distance 
between lens and image (the image in our case being 
at the vidicon target), the width of field (how much 
of the object's width is visible) and the depth of 
field (how much is in focus in front of and behind 
the object). A long focus lens (telephoto) has a small 
depth of field and a small width of field, but can 
produce a large image of an object at a long distance 
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Glass^ 
tube" 
face 





(c) 

Fig. 2: (a) Combination of concave and convex lenses 
using different types of glass to eliminate chromatic 
aberration between two colours, (b) A modern CCTV 
lens, the Rank Viditai 3cm. f/1-4. (c) A zoom lens, the 
Rank Studio Varotal f/J8, focal length 2i — 8cm. The 
components marked with a horizontal arrow move in the 
zooming operation, the movement of the front com- 
ponents being much /ess than that of the rear components. 
Details by courtesy of Rank Precision industries, Broadcast 
Division. 

from the camera. A short focus (wide-angle) lens 
has a large depth of focus and width of field but 
must be close to the object if the object is not to 
be dwarfed by its surroundings. For most indoor 
work a lens whose focal length is about the diameter 
of the vidicon target is correct; this diameter is usu- 
ally about 16-20mm. Table 1 summarises the 
widths and depths of field obtainable with lenses of 
various focal lengths. 

Note that when vidicon mountings are being 
designed the distance between the centre of the lens 
and the vidicon face is given by the formula 
l/v=l//— 1/w, where v is the distance from lens 
to vidicon, / is the focal length of the lens and u 
is the distance of object to lens. Some care is neces- 
sary when this formula is applied to a lens of several 
components since the distance from the lens can no 
longer be measured from the centre: in such a case 
the distance can be measured to the rear face of the 
lens without serious error in the case of lenses avail- 
able to the amateur. A good rule of thumb is to 
mount the lens so that when the focus ring is set 

Lens £ Focus 

Object 



---..- i-££^1£, 



:r^p* 



S SU^>^ 



Table 1 (A): Width of view, using various lenses 

To use the table, select the lens to be used and refer to 
the length L between camera and subject. D is the width 
of the diagonal of the subject to be televised. L and D 
are in feet. 



f = iin. 


f = %m. 


f = 1 in. 


/ = 14in. 


L 


D 


L 


D 


L 


D 


L 





V 
2' 
5' 
10' 
20' 
25' 
30' 


1'4" 
2'8" 
6'10" 
1 3'8" 
27'5" 
34'2" 
50' 


V 
2' 
5' 
10' 
20' 
25' 
30' 


11" 
1'10" 
4'8" 
9'4" 
1 8'8 * 
23'3" 
28' 


V 

2' 
5' 
10' 
20' 
25' 
30' 


74* 

'2 

1'3" 

3'1" 

6'3" 

1 2'6" 

1 5'9" 
1 8'9" 


T 
2' 
5' 
10' 
20' 
25' 
30' 


5" 

10* 

2'1* 

4'2" 

8'4" 

1 0'6" 

1 2'6" 



Note: Values have been rounded off. Intermediate values 
can be found by addition. For example: Width for ^in. lens 
at 6ft. is width for 5ft. plus width for 1ft. = 4ft. 8in. + 1 1 in. 
= 5ft. 7in. 

Table 1(B): Depth of field, using various lenses 

Procedure: Find the focus factor H from the table. If the 
camera is now focused on an object at distance L feet 

LI x I 

the nearest object in focus is at feet and the farthest 

H + L 
H * L 
is at 7z — - feet. If H is greater than L then all objects 

H L 

beyond L are in focus (focusing to infinity). 







Values of H 






f 




for Lens apertures 






m 


1 A/1-4 


f/2-8 


//4 


f/5-6 


m 


iin. 


42 


30 


15 


10 


n 


H 


fin. 


63 


45 


22 


16 


11 


9 


Tin. 


84 


60 


30 


21 


15 


11 


2in. 


168 


120 


60 


42 


30 


22 


3in, 


252 


180 90 

I 


63 


45 


33 



/Vofe: These figures have been rounded off. 

Example: A lens of focal length |in. is set at f/4 and 

focused on an object 15ft. away. The nearest point of focus 

f-l x I 

is — - — where H is from the table 1 6. The nearest focused 

H + L 

1 fi s, *1 C 

point is therefore — — — ' about 8ft., and the farthest point 



of focus is 



16 * 15, 
1 



Fig. 3: The focus of a lens. 



1 40ft., which for practical purposes is 

an infinite distance. In such conditions, then, everything 
should be in focus from 8ft. to infinity, 

to infinity (x) the lens is spaced one focal length 
from the target of the vidicon. 

The lenses used for CCTV are usually very 
similar to those used for 16mm. cinephotography 
and many useful ex-Government lenses can be 
obtained at prices which are only a fraction of their 
cost. This is of some importance since lenses for 
CCTV are often required to work at wide apertures 
(see below) and the more expensive types of lenses 
work better under such conditions than the cheaper 
varieties. 

Aperture and Light Transmission 

For any type of camera, whether CCTV or photo- 
graphic, it is undesirable to pass all the light which 
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Aperture 



Image 
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(a) 



Aperture Image 



(b) 



Aperture 



(c) 



Image 



Fig. 4: Principle of the aperture, (a) Wide aperture, 
most light rays pass through, (b) Narrower aperture, 
only light rays passing through the centre portion of the 
lens form an image, (c) Very narrow aperture, image is 
formed a/most as much by the aperture as by the lens. 
There is very little dispersion of light in the lens, so minimum 
aberration. 

enters the lens to the sensitive surface of film or 
vidicon. In either case there is a definite amount 
of light which is required for correct exposure and 
more or less fight will cause a deterioration in the 
quality of the image. In a film camera this is com- 
plicated by the effect of the processing of the film 
after exposure, but the camera exposure itself is con- 
trolled by the speed of the shutter and the amount of 
" aperture "of the lens which is used. In a CCTV 
camera the " shutter speed " is fixed by the field 
repetition rate and so the aperture of the lens is the 
only direct control of exposure which can be used 
though, as we shall see, the target voltage of the 
vidicon also exerts some control and the contrast 
of the picture is affected also by the gain of the 
video amplifiers. 

The use of different apertures in a lens is shown 
diagrammatically in Fig. 4, where apertures of 
different size are placed between lens components. 
These perform two functions; they cut down the 
amount of light passing through the lens and they 
restrict the light which does pass to the centre region 
of the lens where distortion is least. It is an advan- 
tage then to work at high light levels because this 
enables us to use a lens at a small aperture producing 
an image of good fidelity. 

The effect of the aperture size depends on how 
large it is compared to the focal length of the lens, 
and for this reason the aperture is usually quoted 
as a fraction of the focal length, //2, //2-8, //4, f/5-6 
etc. The reason for the odd series of numbers is 
that doubling the number which divides the focal 
length implies halving the diameter of the aperture 



so that an aperture of //4 is half the diameter of 
an aperture of f/2. However halving the diameter 
means reducing the area to a quarter, since the area 
of a circle depends on the diameter multiplied by 
itself (diameter squared), so that an aperture of //4 
allows only one quarter as much light to pass as an 
aperture of f/2. The series of numbers is designed 
so that each is 42 times the previous one so that 
each step up in //number represents half as much 
light passing through the lens. Thus //2-8 allows 
half as much light to pass as f/2. 

Most moderately priced lenses perform very poorly 
at low //numbers but short focus lenses for a given 
//number are liable to be better pound for pound 
because the actual diameter of a short focus lens for 
a given //number is much less due to the relation 
between //number and focal length. For example 
a 100mm. focal-length lens of aperture f/2 must have 
an effective diameter of 50mm. at its narrowest point 
and will probably be of considerably greater diameter 
at the front face, but a 20mm. lens of f/2 need have 
a minimum diameter of only 10mm. and is therefore 
cheaper to make. 

Bloomed Lenses 

Before we leave the subject of lenses it is worth 
noting that light is reflected from each air-to-glass 
or glass-to-air surface during its journey through tfie 
lens, and this reflection represents a loss of light 
to the camera since the reflected light does not end 
up at the sensitive surface of film or target. A 
two-component lens with separated components has 
four such surfaces and will lose light by reflection 
at each surface; in a complex lens this loss can be 
as much as 25-30% of the light entering. 

This loss can be greatly reduced by blooming, 
that is coating the glass surfaces with a thin film 
of transparent substance whose ability to change 
the direction of light is less than that of glass and 
which is only one quarter of a wavelength of light 
thick (0000125mm.). This process contributes 
enormously to the efficiency of lenses and is recog- 
nisable as a blue film on the surface of the lens when 
light is reflected from one of the surfaces though 
it cannot be seen by looking through the lens. The 
glass surface of bloomed lenses must not on any 
account be touched and the surface must never be 
wiped to " clean " it. A very soft brush may be used 
if it is absolutely necessary but the less the lens sur- 
face is touched the better. It is good practice to 
keep lenses capped when they are not in use and 
interchangeable lenses should be capped at both ends 
when they are not mounted on the camera. 

The Vidicon 

The vidicon is the second major component of 
a CCTV system which must be bought and whose 
design cannot be altered. The vidicon has been the 
subject of previous articles so we shall provide here 
just a brief note on its operation. The vidicon (see 
Fig. 5) has a target section consisting of a glass plate 
coated with a transparent conducting film which 
in turn is coated with a photoconductive substance 
whose resistance decreases considerably when light 
falls on it. There is also a scanning section consist- 
ing of an electron gun and the means of focusing 
the electron beam on to and scanning it over the 
target. 



Focus coil 



Target 



Cathode 




Signal Target 

output 



■ Photoconductor {Antimony trisulphide) 



Transparent conducting film 

Fig. 5: Cross-section of the vidicon. 

In use the transparent conducting film (the target 
contact) is held at a voltage of about 40V positive 
to the cathode of the electron gun, so setting the 
voltage on one side of the photoconductive layer. 
Since this layer is resistive this voltage will appear 
at the other side of the layer whether the target is 
illuminated or not. The whole target, and each 
portion of it, behaves like a capacitor with a high 
value variable resistor in parallel. When the 
electron beam strikes any portion of the target it 
effectively connects that portion to the cathode and 
current flows in the load resistor which is in series 
with the 40V supply. This signal current flows 
because one side of the portien of target has been 
suddenly reduced in voltage and the other as with 
any capacitor, follows this change (Fig. 6). After 
the electron beam has passed on, the conduction of 
the target causes the voltage on the beam side of 
the target to rise again so that a steady current, 
proportional in size to the total amount of light 
striking the target, passes. This steady charging 
current must not be confused with the momentary 
discharging current which constitutes the signal. A 
good comparison is that of a sync separator stage 
where the pulses at the grid cause conduction so 
that a negative bias appears at the grid; at the same 
time, signal pulses are present and can be taken from 
the anode. 

Because the target has a time-constant (resistance 
x capacitance) the voltage of an element usually 
does not have time to return to 40V after scanning 
before it is scanned again. Increasing the illumina- 
tion of the target -element has the effect of reducing 
the resistance and so reducing this time-constant. 



■40V 



\h 



I wwv 1 



S1 



Fig. 6: Equivalent circuit of a portion of the vidicon 
target. The action of the electron beam is to close S7 
momentarily so that side A of capacitor C is earthed. 
Current flowing through resistor R restores A to +40V 
but not before SJ has been closed again by the beam. 
The voltage reached at A depends on the value of H and 
so on the light received. Whenever S1 is closed and A 
discharges to earth, a current flows to plate B. This 
current is the output of the vidicon. 
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In a brightly illuminated area of the target the 
voltage on the beam side will rise faster after 
scanning, due to the lower resistance of the photo- 
conductor, and will therefore be nearer to 40V 
when scanned again than will a dimly illuminated 
portion. In this way the light variations which form 
an image are turned into current variations which 
form a video signal. This video current signal is 
small, about 0-2/i.A on a scene with average illumin- 
ation, and so a considerable degree of amplification 
is required, as will be pointed out in a following Part. 
Before we leave the target portion of the vidicon, 
however, the mounting and bias arrangements 
deserve consideration. 

Mounting and Bias 

The vidicon is usually mounted inside an insulated 
tube which carries the focusing and deflection coils 
and which has a circular spring contact which 
engages with the target connection of the vidicon, 
a metal ring which also serves to join the target 
portion of the vidicon to the rest of the glassware. 
It is important that this connection should not 
have a large stray capacitance to earth and this 
point should be noted if the vidicon mountings 
are to be home made. Wherever possible the con- 
nection between the target and the video amplifier, 
or at least its first stage, should be as short as 
possible. It is usually possible to mount an npn 
emitter-follower stage right up at the target and to 
take a cable connection to the rest of the amplifier. 

As mentioned previously the steady current to 
the target depends on the average amount of light 
falling on the target and is high when the light level 
is high. This can be used as a method of automatic 
contrast control if the value of the target load 
resistor is high or if the target load resistor is in 
series with a high-value decoupled resistor. An 
increase in illumination causes an increase in the 
steady current which causes an increased voltage 
drop across the series resistor. This drops the target 
voltage so that the contrast of the output signal 
is less since the voltage to which the target is charg- 
ing is now less. This method of automatic exposure 
control is admirably simple and useful for applica- 
tions where light levels vary and no camera operator 
can be used but is unsatisfactory where the highest 
quality of signal is required. 

The Scanning Section 

The voltage requirements for the vidicon gun are 
summarised in Table 2. The maximum d.c. supply 
voltage required is about 300V for the accelerator 
electrode, at a very small current. The ranges of 
voltage shown for grid cutoff and for beam focus 
are the widest limits permitted in manufacture, but 
the controls should allow for the whole of this 
range since many of the vidicons which fall into 
amateur hands may have been rejected at the factory 
for being outside the usual range of bias or focus 
voltage. 

The blanking pulses required to cut off the beam 
during flyback to avoid a video signal appearing in 
this period can be applied to either grid or cathode. 
When applied as positive pulses to the cathode 
much smaller pulse amplitudes are needed because a 
positive pulse at the cathode is equal to a negative 
pulse at every other electrode and is therefore more 
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Table 2: Typical voltage requirements of vidicon 
Type 9677 

{Reproduced by kind permission of EMI Ltd.) 



Parameter 


Typical voltage limits 


G1 


-35 to -75V 


G1 cutoff 


-60 to -100V 


G2 


300V 


Anode G3 


280 to 300V 


Mesh G4 


420 to 450V 


G1 blanking pulses 


-75V min. 


Cathode blanking pulses 


10V min. 


Target voltage 


25 to 40V good lighting 




30 to 60V poor lighting 


Signal current 


0-3fjt.A good lighting 




0-2ijA poor lighting 



Note: Older type vidicons with mesh G4 attached to G3 
do not require a 450V supply. 



Type 
9677C 
9677 M 

9677 Amateur 



Tube Prices 

Description Price 

General industrial use £45 

Relaxed blemish specification £25 
Low grade for experiments 



All the above use a 6-3V 95mA heater. Tubes at the same 
prices using 6-3V 300mA heaters are coded 9728 with the 
same identifying letters as shown above. 

Type Description Price 

1 0667M 6-3V 600mA heater, combined mesh £1 2 

This last tube has the mesh and G3 combined, as explained 

in the text, and is available only while stocks last. 

Scan and focus coils for use with transistorised cameras 

are also available at a price of £7. 

The vidicons above are covered by a guarantee. 

Address for enquiries: Sales Department, EMI Electronics 

Ltd., Valve Division, Hayes, Middlesex. 

effective than a negative pulse at the grid only. 
In commercial CCTV outfits the grid bias potentio- 
meter is usually labelled beam current and the G3 
voltage control beam focus. 

Scanning and Focusing 

Most CCTV operators will buy the focusing and 
deflection coil assembly because of the formidable 
problems of winding such an assembly. For those 
willing to experiment with focus windings, however, 
the requirements are about 3,000 to 4,000 turns of 
wire over a solenoid about 5in. long and taking about 
100mA. The direction of the current should be 
such that the north-pointing end of a compass needle 
is attracted to the front (target) end of the focus 
coil. In addition to this a set of alignment coils of 
about 1,000 turns should be mounted at right angles 
to the focus coil and to each other, usually within 
the focus coil. These centre the beam so that the 
undeflected beam is central and ensure that the 
beam strikes the target exactly at right angles to its 
surface regardless of how the beam is deflected. 

The deflector coils can be constructed only by 
trial and error; one possibility is to unwind an old 
set of narrow-angle TV tube deflection coils to about 
f of their original number of turns. Commercial 
deflection coils for transistorised cameras require 
about 6V drive on the field coil and about 40V on 
the line coil at 625-scanning rates. 



Practical Hints on Using Vidicons 

As the target material is a semiconductor the usual 
rules about avoiding high temperatures apply. Most 
manufacturers advise that tubes should be stored in 
darkness at temperatures between 25 °C and 35 °C, 
meaning to us in the living room and not too near 
a fire or radiator. The tube should never at any time 
be held or stored face down, since particles which 
can detach themselves from the cathode might fall 
on and damage the mesh and target. The tempera- 
ture of the tube during operation must be kept 
within the 25°C-35°C limits, and a still picture such 
as a test pattern should not be applied for more 
than a few minutes otherwise it may be retained on 
the target for very long periods. 

When setting up the grid should be biased off and 
the lens capped before switching on and warming 
up for five minutes. With the target at about 25V 
(which can be marked on the target voltage control 
potentiometer) the lens is uncapped and the grid 
(beam current) adjusted to give a monitor picture, 
assuming a correctly adjusted monitor. 

The beam focus is set for best resolution, followed 
by magnetic focus, and then by lens focus; this 
sequence is repeated until no further improvement 
of picture resolution can be seen. The alignment 
is then set so that the centre of the picture does 
not move when the beam focus control is varied, 
and the focus controls are checked again. 



Reject Vidicons 

About two out of every three vidicons made are 
rejected for studio use because of spots. For studio 
use no spots visible on the monitor are permitted on 
an area of the target which is a circle of about 4-in. 
diameter around the centre of the faceplate. For 
industrial CCTV rather more are permitted but 
tubes are generally rejected at a spot count which 
is still acceptable for amateur CCTV use, in fact 
for any purpose where close inspection of the picture 
is unnecessary. In general a spot-reject vidicon is 
a good buy, but vidicons rejected for such faults 
as short- or open-circuit internal connections, flash- 
overs, low emission or gas are useless. Vidicons 
selected for amateur use are available from EMI 
Ltd.; prices and address are noted at the end of 
Table 2. 

Electrostatic Vidicons 

Vidicons are now available which are electro- 
statically focused and deflected. Though this 
eliminates the cost and complexity of scanning 
assemblies, the cost is at the moment prohibitive 
to all except professional users. 

Combined Mesh Vidicons 

Most vidicons now have separate connections to 
the mesh and to the focus electrode but a few of the 
older type using a combined connection may be 
encountered. The difference in price may be signi- 
ficant but supplies are limited and will cease when 
present stocks are exhausted. For this reason cameras 
should be designed around the modern type vidicon. 

TO BE CONTINUED 
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THIS is the latest and probably the last fully 
valved (except of course for the u.h.f. tuner) chassis 
from the Thorn group. It is employed in a large 
number of models under the Ferguson, Ultra, HMV 
and Marconiphone banners. Examples of com- 
monly encountered models are the Ferguson 3646 
Ultra 6649, HMV 2639 and Marconiphone 4621. 

It is a very easy chassis to work on, presenting 
the print side to the rear and swinging open with 
the removal of two screws on the right side to 
allow access to valves and components. The chassis 
may be lifted off the left-hand hinges completely 
when swung open sufficiently. The v.h.f. tuner is 
of the valved type but the u.h.f. tuner is transis- 
torised. 

Points to Note 

The top dropper has six sections. It should be 
remembered that only the two seotions on the right 
(as viewed from the rear) carry a.c. The four 
sections on the left are the d.c. smoothing resistors. 
We will have a little more to say about these 
sections later. 

The boost line smoothing capacitor C104 is 
usually shown on circuit diagrams as being 01/z.F. 
This was quite correct for early production runs 
but was later changed to 1/iF in order to delay 
complete collapse of the field scan and thus provide 
a measure of protection against the possibility of a 
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SERVICING 

t television 
receivers 

L LAWRY-JOHNS 
THORN 1400 CHASSIS 

spot being burnt in the centre of the screen in the 
event of a fine timebase failure. A 1/JF capacitor 
should be fitted when C104 is found shorted (the 
makers say that this modification should be made 
to all chassis) and should be rated at 5G0V. 

The series heater chain is fed through a silicon 
diode (W10) providing a negative-going, rippled d.c. 
current which cannot be accurately measured with 
a normal moving-coil meter. For example a d.c. 
voltmeter applied across pins 1 and 8 of the tube 
(heater) will show about 4V instead of 6-3 V. 
Perhaps a more useful reading is at the d.c. side 
of W10. This will normally show a trifle over 80V 
(negative with respect to chassis). The reason for 
this suggestion will be explained later. 

There is no cathode bias for the field output valve. 
The bias is obtained for the grid from the negative- 
going heater line. This is important to remember 
and ties in with the previous note. 

Examination of the circuit and valve line up 
shows a marked similarity to the earlier 950 series. 
However the makers have introduced a 30FL1 and 
a 30PLI in the circuit: the reason for this is not 
easy to see. 

A five-unit electrolytic capacitor can is fitted, 
C 120- 124, forming the smoothing block. As this 
unit has the habit of leaking, the solenoid operating 
section of the system switch can suffer as it is 
immediately below (S2A). 

It should also be noted 
that there is no voltage 
adjustment provision in the 
usual sense. Instead there is 
a shorting link provided for 
connection across tags 32 and 
33 for use where the applied 
mains voltage is consistently 
less than 220V. 
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Fig. 1; Main chassis hinged open to show valve positions and preset adjustments. 



Line Timebase 

Perhaps the most common 
fault the writer has experi- 
enced is collapse of the line 
scan on 405 only, the 625 
picture remaining normal. 
The cause of this has 
been C108 (0-3/iF) in every 
case. This capacitor is 
located on the lower right 
edge as viewed from the rear, 
in the closed position. Some- 
times this capacitor gives up 
quietly, sometimes it blows 
up! 
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Fig, 2: Circuit diagram of the Thorn 1400 chassis used on many HMV, Fergu 



Lack of width can be due to a low-emission 
PL500 (PL504) and usually is. However the U193 
(PY801) and the width circuit resistors R143, R141 
and R140 should be checked in stubborn cases and 
it should be remembered that leakage through C113 
(lOOpF) can damage the v.d.r. (Z4, MU01) leaving 
lack of width after CI 13 has been replaced. 

The PL500 screen feed resistor is R138, A faulty 
PL 500 can cause this to overheat and although the 
resistor may survive the soflder on the panel may 
be impaired and the resultant improper connection 



may lead to intermittent line output and sparking 
at the point of poor connection. 

Line Hold 

It is quite common for the line hold to be 
suddenly lost with an abrupt change of line speed. 
Before checking the valves (30FL1 and 30FL14) and 
components check the screened cable between R61 
and R69. The inner may be found shorted to the 
outer if the cable is pinched or 'has been subjected 
to heat. Apart from this R69 can often change 
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Marconiphone, Ultra and Baird models (a complete list will follow next month). 



value (going high), C53 can leak and the d^crimi- 
nator diodes W5 and W6 (double unit BA153/1) can 
become unbalanced. 

The EHT Tray 

The e.h.t. for the tube is derived from a voltage 
multiplier fed from the jelly -.pot line output trans- 
former. This multiplier consists of five pencil-type 
rectifiers set in a tray with their voltage doubling 
capacitors. The tray is clipped to the transformer 
and is easily detachable. A faulty rectifier can 



cause some unusual effects quite apart from the 
more common symptoms of " blowing up" etc. For 
example the picture may be quite acceptable at low 
brilliance but as the brightness is increased— either 
by operating the control or by the picture content — 
the line structure is " sizzled" horizontally, the 
degree of disturbance depending upon the brightness 
level. Whilst it is possible to replace individual 
M pencils" the writer (being of a lazy disposition) 
replaces the tray for a complete cure. 

— continued column two overpage 
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DEVELOPMENTS IN TV 
RECEIVERS 

Much has been changing inside TV receivers in 
recent years; and now with single-standard 
operation and the appearance of the first i.c.s 
in TV sets the pace of change is quickening. 
Next month K. Royal takes a detailed look at 
these developments and illustrates changing 
circuit techniques. 

DO-IT-YOURSELF 825-LINE 
RECEIVER 

David Robinson set out to convert a 405-line 
set for 625-line operation and ended up by 
building an almost new receiver. Next month he 
describes his experiences — including the intro- 
duction of black-level stabilisation in the video 
stage — and the circuits he finally settled on 
using. Complete circuit details are given of 
this low-cost project. 

TRANSISTOR LINE DRIVER 
STAGES 

Line output driver stages are unique to fully- 
transistorised receivers and present some in- 
triguing design problems. H. W. Hellyer takes a 
detailed look at this critical section of a transis- 
tor line timebase and describes the techniques 
used to obtain successful operation. 

SIMPLE GADGETS FOR THE 
REPAIR SHOP 

Next month in Workshop Hints Vivian Capel 
describes a number of simple gadgets that can 
save much time and effort in the repair shop. 

PLUS ALL THE REGULAR FEATURES 
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Shorted Heater Circuit Diode 

This is probably the most commonly encountered 
fault of all. The original type of diode fitted in the 
W10 position was a very small one which seemed 
to short at the slightest provocation and the writer 
usually fits a BY100 or BY126 in this position. 

The obvious symptom of this rectifier failing is 
uncontrollable field roll as the negative bias for the 
PCL85 is replaced by an alternating voltage. The 
less obvious sign of a shorted rectifier is that the 
tube and valve heaters are being over-run. The 
negative voltage output of the rectifier (about an 
indicated 80V) becomes something under 200V a.c. 

Fortunately the rectifier is in an easy position for 
replacement and there is plenty of room. Carefully 
observe the polarity of the replacement as a positive 
output will play havoc with the PCL85. 
Next month: Field timebase— quick fault-finding 
guide — modifications — printed panel layout — volt- 
age data — tuner circuit — complete list of models. 

TRANSISTOR AND DIODE ANALYSER 

— continued from page 113 

Obviously it is /3d, not fi, which determines the 
performance of the transistor in an amplifier ait the 
operating point represented by /c. For some tran- 
sistors fi varies strongly with /c so that fid is no 
longer equal to fi and also varies strongly with /c. 
In this case fid must be measured at the intended /c. 

The procedure described for determining jS at IV 
collector voltage is almost universally valid for ascer- 
taining the extent to which fi is constant or varies 
with /c because its variation with respect to the 
collector voltage is normally very small in all cases. 
This can be checked by moving VR1 setting through 
20 to 40% fs.d. and noting any change of meter 
reading. 

To determine the differential current gain at an 
operating point /c of interest proceed as follows: 
Select the lowest meter range containing the desired 
operating point current. Read off from Table 3 
the maximum permissible power dissipation on 
account of geometric dimensions. Turn up VR1 
according to the power dissipation table on the front 
panel (see Fig. 6) or to maximum (200% f.s.d.) if 
this still corresponds to a lower power dissipation 
than the maximum permissible one. Next apply 
increasing base drive in /xA or mA switch ranges 
until two base drive current settings are found such 
that they are adjacent and one gives an /c less than 
and the other more than the nominal /c for the 
envisaged operating point. Divide the difference of 
the two /c readings by the difference of the two 
base drive currents. The result is the differential 
current gain fid for the investigated operating point. 

Apart from possible strong variation with /c and 
slight variation with Vc, fi and fid also drop with 
increasing signal frequency. For most experimental 
purposes it may be assumed that the static d.c. 
values determined as above hold for any signal 
frequency up to the maximum frequency setting in 
the "Test MHz" function for which oscillation does 
not stop (meter reading still finite) when the oscilla- 
tor attenuator is set to maximum attenuation. (See 
Test 7.) fi and fid drop drastically at higher 
frequencies. 

TO BE CONCLUDED 
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Filters can be designed to remove, attenuate or 
pass almost any required band of frequencies from a 
wider applied range, or alternatively can remove the 
a.c. component from a varying but " unidirectional" 
output. The latter type of signal is developed across 
the loads in valve anode and cathode circuits or in 
transistor emitter and collector circuits where the 
output is superimposed on the no-signal d.c. feed. 
Filters can be multiple LCR arrangements, simple 
RC or less frequently LR combinations and differ 
from wavetraps, dealt with recently in these pages 
by S. George, in that the latter are LC and there- 
fore tuned to a relatively narrow frequency band 
while filters generally respond to a wide frequency 
range. As an example, a tuned circuit in a record 
amplifier can remove a sharply defined "scratch" 
frequency while a series RC filter across a load resis- 
tor or transformer primary will progressively attenu- 
ate the higher unwanted frequencies as a form of 
tone control. 

FILTER ACTION 

Simple two-component RC or LR filters can be 
regarded as potential dividers with a frequency sensi- 
tive characteristic, the direction of attenuation 
depending upon the component from which the out- 
put is taken. With a purely resistive potential divider 
connected across a.c. or d.c. the output across either 
resistor is always proportional to its value related to 
the total. With an RC combination on the other 
hand the proportion developed across the capacitor 
reduces as frequency increases to leave a correspond- 
ingly higher proportion across the resistor. The 
reverse is true of aa LR combination where rising 
frequency produces a rising proportion of output 
across the inductor. This is because the reactance 
of a capacitor decreases with rising frequency while 
that of an inductor increases. 

Series RC combinations are of course used in 
many other applications, most notably as the grid 
or base feed network in r.f. and a.f. amplifiers, and 
this gives rise to the question "why don't they func- 
tion as filters in this use also since the frequency 
range covered could extend from 50Hz to 10kHz?" 
The answer is that such RC feeds are frequency sen- 
sitive and a higher proportion of the signal is 
developed across the capacitor at l.f. than at h.i, 
but by choice of component values with regard to 
circuit impedance this loss can be minimised. 

The effectiveness of filters is dependent on their 
reactive in relation to their resistive value and the 
impedance of the associated circuit. For example 
an OI/iF capacitor has a reactance of 3I,840Q at 
50Hz, which we can assume to be the lowest a.f. 
signal, and rounding this figure to 32,OOOQ enables 
us to estimate its reactance at the highest a.f. fre- 



quency of say 10kHz— 50/10,000=1/200, and l/200th 
of 32,0000 is 160Q. Thus we have over the audio 
frequency range a variation of from I60O to 32,0000, 
but when this is related to the high value of the resis- 
tor used as the grid leak in valve circuits, typically 
about 05MO, there should not be too great a roll- 
off at l.f. especially after linearisation by negative 
feedback. 

When it comes to transistor common-emitter stages 
with an input impedance of possibly only about IkO 
however the base resistor is shunted by this low 
figure and unless the capacitor is of high value most 
of the signal would be developed across it instead of 
across the input to the transistor. For this reason 
coupling capacitors in common-emitter stages are 
several microfarads in value, a common value 
being 2-5/xF which has a reactance of close 
to 1,2800 at 50Hz reducing to only 6-40 
at 10kHz. Although gain at very low frequencies 
will still therefore tend to fall off this does not 
usually assume too great a significance when related 
to average speaker response. 

Let us first consider the filters used to remove 
the a.c. component from a varying unidirectional sig- 
nal, taking as a first example the removal of the 
video content from the grid voltage developed by the 
sync separator. A pure d.c. potential is required for 
a.g.c. purposes but because the actual current feed 
is negligible (in valve circuits) the resistor can be of 
high value and the capacitor of medium value pro- 
viding the time-constant of the a.g.c. loop as a whole 
is within design limits. Figure 1(a) shows a typical 
arrangement with component values : even at 50Hz 
when the reactance of the OljuF capacitor has risen 
to 3 1 ,8400 it is still very much less than the resistor 
value (1MQ). Furthermore in most receivers— as in 
the example shown — two-stage filtering or decoupling 
is employed to provide a very pure d.c. output. 

Fig. 7: Two examples of fitters designed to remove the 



a.c. component from a varying uni- 
directional signal, (a) To remove the 
video signal at the sync separator grid 
and (b) to remove the 50f-fz 
component from the rectified 
heater supply. 
Video 
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Fig. 2: RC filters in the first chroma amplifier stage in the 
Pye dual-standard colour chassis. The chrominance 
input is taken from across RJ in the filter Rl, CI white 
the a.cc. input is taken from across C3 in the filter C3, 
R6. Filter R7, C4 smooths the collector supply. 

In contrast consider the value of the components 
used to filter out a 50Hz component when current 
must be taken into account as in Fig. 1(b) which 
shows the sync separator screen grid feed in some 
Bush- Murphy receivers. In these models, as in 
many others, the valve heater supply is taken via a 
rectifier to reduce the dropper resistor value and thus 
the power consumption and cabinet heat dissipation. 
However if the rectifier develops a short-circuit all 
the valves and the c.r.t. will be grossly overrun and 
apart from increased brilliance and contrast the user 
would be unaware that a major fault existed. To 
prevent reception in such circumstances the h,t. 
supply for the sync separator screen grid is tapped 
from a point in the heater chain. Thus rectifier 
failure will result in a small a.c. instead of correct 
d.c. voltage being applied to the sync separator 
screen grid, causing continuous field slip. 

The d.c. feed must be well smoothed— or filtered- — 
but the series resistor cannot be of very high value 
or there would be too great a voltage drop across it. 
Similarly the capacitor must be of sufficient value to 
be able to absorb the positive half-cycle "charges" 
with negligible instantaneous voltage rise and be able 
to maintain the screen current without undue voltage 
drop until the next positive half-cycle arrives. In 
this particular receiver these conditions were best 
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Fig. 3: Input filters for colour TV chroma input stages, 
(a) GEC, (b) Decca, designed to attenuate the lower 

frequency luminance component of the composite video 
signal. 



met by a 22kO feed resistor and 8/i.F shunting 
electrolytic. 

CHROMA FILTERS 

To turn next to colour TV circuits Fig, 2 shows 
the filters employed in the first chroma amplifier 
stage in the decoder of the Pye dual-standard colour 
receiver. It will be seen that there are two filters 
in the base circuit. Filter R6, C3 in the a.cc. bias 
circuit performs the same sort of function as the 
filters in Fig. 1(a) but instead of removing the video 
component removes a 4*43 MHz signal since the a.cc. 
is derived from the colour burst signal which is at 
this frequency. Filter Rl, CI has a completely 
different purpose; it is connected so that the signal 
developed across the resistor and not that across the 
capacitor is utilised. Trl being the first chrominance 
stage it is fed with the composite video signal and 
this input filter is designed to attenuate the lower 
frequency (luminance) information so that it is the 
higher chroma frequencies centred on 4-43MHz (and 
with only a ± I MHz bandwidth) that are mainly 
applied across Trl base-emitter junction. 

At chrominance frequencies the reactance of CI 
is low compared to the resistance of Rl and most of 
the signal is developed across the resistor. But at the 
lower luminance frequencies the reactance of CI is 
very much higher and a proportionately reduced 
amount of signal is developed across Rl. Thus the 
lower frequencies are largely filtered out at the input 
and the tuned transformer in the collector circuit 
provides an amplified output at the chroma frequency 
for transmission to the following stage. Incidentally 
a further filter R7. C4 smoothes the collector feed 
to Trl. 

It will be seen that the signal" developed across 
Rl is capacitively fed to Trl base via C2 with d.c 
return to the a.cc. rail via R5, apparently forming 
another feed filter. However the reactance of C2 
(lOkpF) is so low compared to the total input 
impedance of Trl that the combination is not 
frequency selective to any appreciable extent. 

While on the subject of the first chroma amplifier 
stage in colour TV receivers Fig. 3(a) and (b) shows 
two different input filters designed to attenuate the 
luminance frequencies. These are used in (a) GEC 
models and (b) Decca receivers. In both cases rising 
coil reactance with rising frequency accentuates the 
selective nature of the filter, the 100O shunting 
resistor in the GEC chassis broadening the response 
to the required degree in similar fashion to resistor 
loaded tuned circuits. 

LOW-PASS FILTERS 

These are of course high-pass filters but almost all 
other monochrome and colour TV receiver filters 
are low-pass ones and either remove an h.f. signal 
present with the wanted I.f. signal or pass only the 
d.c component of a varying waveform. H.T. and 
I.f. are relative terms however, for what is high 
frequency in one circuit may be low in another. 

The principal low-pass filters in TV receivers 
remove the following: (a) the i.f. content from the 
detected video and sound signals, (b) the video and 
a.f. content from vision and sound a.g.c rails, (c) the 
subcarrier from colour TV synchronous detector 
outputs, (d) the 7-8kHz component from the rectified 
ident output used as colour-killer bias and sometimes 
as the source of a.cc, (e) the subcarrier from the 
rectified burst signal where this is used for a.cc 
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purposes, (f) the signal content from the d,c. drive 
to a.g.c. amplifying transistors, (g) the instantaneous 
variations in flywheel sync and the various a.p.c. 
systems in use and (h) the 50Hz ripple on h.t. and 
l.t, supplies. 

Some of these requirements demand more effective 
filtering tban can be achieved by simple two- 
component RC combinations so pi filters and varia- 
tions are widely used. The most common arrange- 
ment comprises two capacitors linked by a resistor, 
inductor or rejector tuned circuit through which the 
wanted signal passes, the three variations being 
illustrated in Fig. 4. 

Example (a) shows a typical h.t. smoothing circuit 
supplying one common h.t. rail, an iron-cored choke 
being used to minimise the voltage drop caused by 
the total current demand. When multiple h.t. feeds 
are used as is common in modern receivers each rail 
is separately decoupled by an RC combination. This 
latter system has the advantage that circuits requir- 
ing a very high level of smoothing, e.g., timebase 
generators and first a.f. stages, can be fed separately 
from those that require maximum possible voltage, 
e.g. line output stages. 

Example (b) shows a rejector tuned circuit used 
in place of an untuned choke as a stopper for the 
4-43MHz subcarrier accompanying the output from 
colour receiver synchronous detectors. A tuned 
circuit can be profitably used as the series impedance 
in this instance since the unwanted frequency is fixed 
and can be tuned to with small value components. 
It would on the other hand be impractical to tune to 
50Hz. 

Example (c) shows a resistor used as the series 
impedance in a 405-sound detector circuit— this 
arrangement is most widely used for other filtering 
applications. 
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Fig, 4: Three types of pi filter, (a) Choke series element 
used for h.t. smoothing (STC). (b) Tuned circuit series 
impedence used to fitter the 4- 43 MHz component from a 
colour signal (Decca). (c) Resistor series element used 
to filter the i.f. component from the a.m. sound signal (BRC) . 
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Fig. 5: Typical dual-standard vision detector circuits, (a) 
using switched diode for opposite polarity outputs on 
v.h.f. and u.h.f. (STC) and (b) giving negative -going 
output on both systems for application to a phase splitter 
(Bush- Murphy). 

These filters operate basically on the principle 
that the reactance of the first capacitor shunted 
across the signal path is low compared to the 
impedance of the series component and therefore 
offers an easy path to the unwanted frequency. The 
small proportion of unwanted signal that does pass 
through the series component then leaves a negli- 
gible percentage across the second capacitor since 
this also offers a low reactance to the signal. 

Removing all frequencies from a signal (i.e. obtain- 
ing a d.e. output) is easily achieved but removal of 
the i.f. component from the vision detector output is 
particularly difficult since the top video frequency 
on both systems is so high. On v.h.f. the standard 
vision i.f. is 34-65MHz and with a top video fre- 
quency of 3*5MHz this gives a frequency ratio of 
about 10 : 1, while on u.h.f. with a standard i.f. of 
39-5MHz and a top video frequency of 5-5MHz the 
ratio is down to little over 7:1. To preserve the 
all-important h.f. video response therefore miniature 
chokes are included in the series feed and these in 
conjunction with circuit capacitance present a high 
impedance to the i.f. but negligible impedance to all 
video frequencies. Additionally the circuit may give 
slight resonance towards the top of the video band 
in similar fashion to peaking coils in video output 
stages. 

No such problem exists at the 405 sound detector 
stage for assuming a top audio frequency of 10kHz 
this gives a frequency ratio of 3815:1 between the 
top audio frequency and the standard sound i.f. of 
3815MHz. Filtering out the i.f. component can 
therefore be adequately provided by simple RC 
arrangements similar to that shown in Fig. 4(c). 

Vision post-detector filtering is therefore always 
— continued on page 135 
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BAYNHAM HONR 

BIRTHPLACE OF INDEPENDENT TELEVISION IN BRITAIN 



In 1950 the Highbury Studios were taken over by a 
small commercial organisation headed by Norman 
Collins (former Controller of BBC Television) and 
Terence Macnamara (previously head of BBC Plan- 
ning and Installation) which called itself High Defini- 
tion Films. Under this name an independent group 
of young electronic engineers was mobilised in the 
search for an entirely new technical approach to 
the recording of television pictures on 35mm, motion- 
picture film. The new system used two or more 
television cameras on the studio stage, a vision mixer 
with a number of monitors in a control room, and 
a special high-quality flat-faced monitor for displaying 
the resultant picture to the lens of a rather special 
35mm. motion-picture camera which produced the 
master 35mm. negative. 

The initial work on this system had been under- 
taken at Pye of Cambridge under the benevolent 
and helpful eyes of C. O. Stanley and B. J. Edwards. 
The first HDF attempt at making an electronically- 
originated high-quality motion-picture film in fact was 
done in a most uncomfortable corrugated iron shed 
at Pye's works at Cambridge. This was a beautifully 
made fashion film but, though a considerable advance 
in the direction aimed at, the engineering side was not 
wholly satisfied. However they were on the right 
lines towards their ultimate aim, to replace motion- 
picture by electronic cameras. 

It had been established at Cambridge that inter- 
laced scanning produced inherent distortion of moving 
objects and also that the mass of the film to be 
transported frame to frame in the film camera could 
not be pulled down fast enough for every line of 
the complete picture to be photographed. However 
technical progress was swift once HDF had set up 
their apparatus in the disused film studios at High- 
bury, where they continued in collaboration with 
Pye. 

Sequential Scanning 

For the HDF system sequential non-interlaced 
scanning at a picture rate the same as that of motion- 
picture film, i.e. 24 frames per second, was used. As 
the picture did not have to be transmitted to the 
public it was not necessary to combine the synchron- 
ising signal with the picture signals but was displayed. 
flicker and all (at 24 f.p.s.), to the "line" monitoi 
for photographing. Each picture monitor in the 
HDF system was provided with separate horizontal 
synchronising and video signals. For the recording 
on to film process there was a distinct advantage 
in (that synchronising the timebases is more easily 
achieved. 

The HDF equipment was designed to work at line 
speeds between 15kHz and 20kHz, corresponding to 
625 and 834 fines per frame. The use of sequential 



scanning with separate synchronising signals allowed 
the line frequency to be unrelated to the frame 
frequency. This not only simplified the pulse gener- 
ating apparatus but, most important at this pioneer- 
ing period, enabled the number of lines to be varied 
on test to suit the resolving power of the pick-up 
cathode-ray tube selected for photographic display. 
•'Spot wobble" could also be applied, which removed 
all traces of lines. 

Closed-circuit Advantages 

Of course on closed-circuit systems it is relatively 
simple to obtain wide video bandwidths. The HDF 
system had an overall bandwidth of 12MHz— easy to 
consider today but in 1952-53 an unusual objective 
to say the least. Phase and high-frequency correction 
were applied to each camera output in order to be 
certain that each camera channel delivered the best 
possible picture, and naturally observation of the 
waveform and picture monitors was essential for 
obtaining the best possible matching between cameras. 
The range over which faithful reproduction of the 
scene was reproduced was indicated by a step wave- 
form of ten steps which appeared superimposed on 
the video waveform by the use of the double beam 
feature of the waveform monitor. 

The HDF Television Camera 

It is strange to write about television cameras 
in those dark ages before the image orthicon camera 
era. BBC Television started in 1936 with insensitive 
Emitron cameras at the Alexandra Palace studios. 
Their use was continued for a short time after the 
war when the Super Emitron and CPS Emitron 
cameras were introduced, the last-named type being 
a little more sensitive and having a grey-scale which 
flattered people's faces even without facial make-up. 

Then came the Pye Photicon TV camera, a very 
good one at that time but given to erratic M moods". 
and the M shading" faults to which all Emitron-type 
tubes are prone. Expert operation was necessary— 
this sometimes consisting of a stylised kick on a 
corner of the camera control unit for the Photicon. 
A refinement of this camera, the PES which meant 
"Photo Electron Stabilised", was modified to 
sequential scanning along the lines previously 
related. 

Moy-HDF Film Recording Camera 

A major technical contribution to the HDF sys- 
tem was the picture recording camera built by 
Ernest F. Moy Ltd. in conjunction with HDF. 
This was a beautiful precision instrument, con- 
structed with the Rolls-Royce class of craftsman- 
ship for which Moy's are world famous. The most 
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important part of a motion-picture camera is always 
its transport mechanism, upon which the steadiness 
and stability of the motion picture depends. The 
Moy/HDF camera's mechanism took the form of 
a claw driven by a triangular cam, mounted on 
a casting insulated from a substantial box casting 
on which the lens was mounted and which also 
carried the masking aperture gate and register pins. 
These register pins are of special importance. A 
third housing carried a synchronous motor which 
drove a mechanical accelerator to speed up the 
camera puH^down mechanism. The whole camera, 
comprising three units, was mounted on an excep- 
tionally robust base. In this manner vibration 
during exposure at the camera lens and masking 
aperture was eliminated. Versions of this Moy 
camera are still in use all over the world, particu- 
larly for transferring live or taped television pictures 
to 35mm. film. The steadiness of the camera enables 
three monochrome colour separations to be indi- 
vidually photographed, red, green and blue, for com- 
bining together in printing. The Technicolour 
Vidtronics system is a successful example of this 
technique. The BBC and a few independent TV 
companies also made use of the Moy fast pull-down 
motion-picture camera. 

All this development at Highbury occupied about 
four years. Great progress was made and a number 
of very fine subjects were recorded on 35mm. motion- 
picture film from multiple Photicon cameras. These 
were mainly half-hour film subjects for television 
in the USA as well as in the UK. Norman Collins 
ensured that they were well scripted, directed, lit 
and acted by good actors: many a good technical 
advance has failed through the use of inferior story- 
lines and presentation. The system with its sequen- 
tial scanning might even today be adaptable for 
high-qualky closed -circuit colour recording on film 
at up to say 3,000 .lines! 

The Start of ITV 

In his visits to the USA Norman Collins took 
note of the success of competitive television in that 
country, led by the NBC, Columbia and ABC 
networks. It became his belief that television in 
Britain would make slow progress without the spur 
of competition and that the BBC monopoly should 
be ended. He carried his views into the lobby 
of the House of Commons and pushed hard in 
parliamentary circles for independent television, to 
be financially supported by filmed commercials. 
Some commercials were produced at the HDF 
studios at Highbury with the cooperation of Colman, 
Prentice and Varley and in this way genuine com- 
mercials of nationally known products were pro- 
duced long before they were required for broad- 
casting and were shown to MPs of all parties. 
The HDF studios at Highbury then quickly became 
the cradle of independent TV in the UK, the first 
independent television studio and a "crash course" 
centre for the training of both producers and 
engineers. Subsequently Norman Collins developed 
and piloted through Parliament a plan for commer- 
cial television in Britain. 

It was at Highbury that the original Associated 
Broadcasting Development Company was evolved, 
later becoming the Associated Broadcasting Company 
and still later Associated Television. The " Highbury 




The Moy RP30 35mm, television recording film camera. 

College" buildings subsequently became one of the 
London studios of Associated Television, along with 
the Wood Green and Hackney Empires which were 
converted from music halls. This is indeed where 
*' show business" first fused with television. 

The Charm School 

Where does the author of this article come into the 
nostalgic " Highbury College" saga? It started with 
a discussion he had with Norman Collins and Terence 
Macnamara at the Reform Club. The question was 
did he know where a reasonable film studio could be 
bought or leased with all film stage equipment? I 
had heard that the " charm school" for film starlets at 
Highbury had been loosing, its charm and might be in 
the market. It was, and thus started one of the most 
enterprising electronic undertakings. The decision by 
Collins, Stanley and Macnamara to go ahead led to 
the beginning of commercial television and made 
television history. 

As a footnote to this story we can quickly look at 
the varied history of the Highbury Studio buildings. 
They were built in about 1890 as a Conservertoire of 
Music at 65A, Highbury New Park, Islington. The 
rather sombre looking premises comprised a well- 
planned concert hall (capable of seating about 600 
people), a large rehearsal room and numerous other 
rooms for individual study. It was also used for local 
social events. It became a gramophone recording 
studio in about 1926 where Piccadilly white label 
dance discs and some first class black label classics 
were recorded. A German recording system was used 
and the pressings made elsewhere. It was reconstruc- 
ted in about 1933 as a film studio by Highbury Studios 
Ltd., with two stages both soundproofed and well 
equipped, including RCA sound film recording equip- 
ment. Films made included "Twin Faces", " Intimate 
Relations", " Sam Small Leaves Town" and 
" Romance of Dancing". The studios were later 
used for elaborate special-effects spectaculars and as 
a film training centre. It was in this latter capacity 
that it operated prior to being taken over by High 
Definition Films as being suitable for adaptation for 
the electronic developments they had in mind and as 
a starting point for the Associated Television Com- 
pany. The Highbury Studios were demolished in 
1960: in their place are blocks of flats. ■ 
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G.R. WILDING 



Slow Starters 

Quite often when attending to one complaint we 
find or are told that the picture takes a longer time 
than usual to appear — and in almost all cases the 
cause is slow development of the e.h.t. If sound 
also tends to be slow coming to full volume, and if 
the set is old and uses a PY33 h.t. rectifier, I 
immediately replace this for a delayed rise to full 
output is often the first sympton of failing emission 
in the rectifier. In cases where a strong line whistle 
develops in normal time but raster appearance is 
prolonged I would first change the e.h.t. rectifier, 
especially if there is any tendency for the picture 
to balloon when the brilliance is advanced exces- 
sively. If long warm-up is accompanied by lack of 
width naturally the line output valve must be the first 
suspect; but if the raster tends to be cramped on 
the left-hand side the boost rectifier is probably 
failing. 

Sometimes slow e.h.t. production is due to the 
line generator only commencing to oscillate when 
really warm or when a slight circuit surge instigated 
by changing systems or channels triggers it into 
operation. We have known line generators only 
commence to oscillate after the set has been switched 
off after the initial warming up period and then 
switched on again. This is very bad practice of 
course and puts great strain on all the valves, the 
line output valve and boost rectifier in particular. 

I can recall one RGD 19in. set which needed two 
new line output valves in quite a short time. This 
we found was because the line oscillator occasionally 
took a very long time to operate, especially when 
the mains voltage was low. This was during the 
winter months and the set owner had accepted 
these excessive warm-up periods as harmless, if 
inconvenient, symptoms caused solely by reduced 
mains voltage. A new line generator completely 
cured the trouble and the need to replace the 
PL500 after only several weeks use. 

Without line drive a line output valve is without 
bias and both the anode and screen currents will 
rise to several times the normal value. Without 
anode voltage, and with or without grid drive, the 
screen current will rise sufficiently to make its 
windings red hot. If you watch a line output valve 
after switching on from cold you will see that soon 
after the heater warms up the screen grid winding 
will begin to glow for a brief period till the boost 



rectifier warms up. This is due to the fact that 
because of the extra heater -cathode insulation 
required boost rectifier cathodes take on average 
fifty seconds longer than other valves to reach 
operating temperature. During this period the fine 
output valve is therefore without anode voltage and 
the screen grid, which is fed from the h.t. rail, takes 
an excessive current — till the boost rectifier warms 
up. 

For this reason it is particularly important not 
to place a cold boost rectifier in a warmed-up 
receiver. If this were to be done the line output 
valve would be subjected to this strain for the 
normal valve warm-up time plus the additional fifty 
seconds. And this can often prove disastrous for 
an ageing pentode. 

Incremental Tuner Fault 

Called to service a Pye 17in. model recently we 
found normal ITA reception but virtually non- 
existent BBC results. Usually in such cases we 
suspect aerial trouble. As the fault had suddenly 
developed an aerial defect would have had to be a 
complete open- or short-circuit. The aerial was a 
combined type, but we have known coaxial lead 
disconnections to them to produce little effect on one 
Band but make reception on the other Band hopeless. 
Our first move was to plug in an indoor rod aerial 
and note results. Again there were good ITA but 
very poor BBC results, confirming a tuner defect. 

Although we had little hope of success we first 
replaced both tuner valves — the frequency changer 
because you get the odd occasion when a valve will 
give good conversion conductance on one frequency 
but not on another, or even fail to oscillate on one 
Band. There was marginal improvement only, so 
we replaced both original valves and removed the 
tuner top cover. 

The tuner was an incremental-inductance type 
with miniature series-connected coils mounted on 
the central rotor switch section. The contacts looked 
clean and appeared to be making well, but we 
wiped them over and applied a little jelly lubricant. 

We then noticed that the slug in one coil was 
almost completely out and closer inspection showed 
that one end of the coil was unsoldered from its 
rotor connection. On resoldering it BBC results were 
restored and we were able to see that the slug had 
just fouled a component as it rotated, eventually 
breaking the coil lead. It had not affected ITA as 
it was in the Band I section of the coil circuit. 

A slight readjustment of the core further improved 
results and completed what at first appeared to be 
an involved job. 

No Field Sync 

We came across an elderly Pye Continental recently 
that gave an excellent picture with normal line lock 
but virtually nonexistent field lock. Naturally our 
first move was to replace the field timebase valves 
but in this instance with little hope of success since 
although a defective generator valve will often impair 
or weaken lock they rarely cause complete loss of 
sync. 

There was no improvement but noticing a couple 
of miniature diodes mounted nearby we decided to 
test them both for almost certainly one would be 






SYNC FAULT PROBABILITY CHART 



Weak line and field sync 

(a) Sync separator 

(b) Video amplifier 

(c) Anode, screen and control grid circuitry of (a) 

(d) Cathode circuitry of (b) — check bias 

Line only 

(a) Generator valve(s) 

(b) High-resistance a.f.c. diodes 

(c) A.F.C. d.c. amplifier valve where fitted 

(d) A.F.C. discriminator circuitry (including sync 
and line timebase reference pulse feeds) 

(e) D.C. amplifier circuitry 

Field only 

(a) Generator valve (s) 

(b) High-resistance interlace diodes 

(c) Sync pulse amplifier where fitted (STC) 

(d) Video amplifier 

(e) Misalignment (check Test Card h.f. resolution) 

(f) Impaired h.t smoothing 

(g) Sync pulse amplifier circuitry 

(h) Vision i.f. amplifier (fault on u.h.f. only) 



part of an interlace filter. Both diodes had excellent 
forward/reverse resistance readings so they could 
be discounted. 

On removing the base inspection panel we saw 
a field blocking oscillator transformer and as it is 
not unknown for their insulation to deteriorate and 
result in weak locking action we decided it was best 
to check here before proceeding further. With the 
aid of a meter test prod we connected an 0-01 ^F 
capacitor from the sync separator anode to each of 
the transformer tags in turn and on contacting one 
obtained first-class lock but with poor interlace. 

Obviously therefore the transformer was all right 
and the fault was lack of sync pulse input. Having 
established where the sync should be applied it was 
a relatively simple matter to check the feed route 
from the sync separator and we subsequently found 
a completely open -circuit feed capacitor. 

At this point it may be as well to mention the 
best way of identifying valves when faced with an 
unfamiliar receiver and without a service manual. 
The general tendency in the trade is to withdraw the 
valve sufficiently from its holder to lose contact and 
note the effect of this on the results obtained. The 
results will of course be complicated by the fact 
that so many valves are dual types performing two 
different functions. 

The big snag with this procedure is that it puts 
strain on the heater-cathode insulation of all valves 
higher in the heater chain by raising their heater- 
cathode potential to practically peak value. A more 
positive and certainly safer method is to contact the 
anode and/or grid of unknown valve stages with 
a voltmeter in the normal way and note results. The 
combined effect of meter resistance and self- 
capacitance will prove sufficient to affect the per- 
formance of any stage to give a positive indication 
of valve function. If your meter isn't to hand con- 
tacting a small to medium size capacitor from these 
points to chassis will prove equally as informative. 

TO BE CONTINUED 
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LETTERS 

— continued from page J 09 

is screened from the collector by the tin shield as 
mentioned in the article. The amplifier must be well 
screened and where possible the earth wiring should 
be taken to one point. On the prototype Tr2 emitter 
connection via L3 was taken to a point about 2in. 
from the earth connection point for the other com- 
ponents: possibly if you have done this the distance 
is sufficient to cause some form of resonance on 
u.h.f. and detection is taking place in the. second 
stage. On the prototype there is no such happening 
and I have since tried feeding in a signal from an 18- 
element Parabeam aerial but am unable to cause any 
BBC-2 breakthrough although I am only some 25 
miles from the 500kW local station. I have also built 
a similar preamp with two stages in cascade with the 
output split via a star network to two further single- 
transistor stages providing two separate outputs and 
have had no trouble whatsoever with this other than 
possibly the excessive gain of about 40dB. 

VIDEOSCOPE PARTS 

I have had difficulty in obtaining the Mumetal 
screen for tube type DG7-32 used in the Videoscope. 
Can you suggest a supplier?— V. E. Clarke (Norfolk). 

The shield, type 001, is obtainable from 
Magnetic Shields Ltd., Headcorn Road, Staplehurst, 
Ton bridge, Kent at £3 10s. Od. when in stock. They 
are £8 each if it is necessary to make one specially. 
but £2 7s. 6d. each for an order of 12. Several 
readers have inquired where they can order the tube 
itself. This can be ordered from H. L. Smith & Co. 
Ltd., 287-289 Edgware Road, London, W2 and costs 
£10 10s. Od. plus 14s, 6d. post and packing, U.K. only. 
(Special quotations can be obtained for overseas.) 

The exact form of the Mumetal screen is not very 
critical, the most important point being to position 
the mains transformer correctly as specified. If 
available therefore a surplus screen of similar size 
can be adapted. 

Several readers have had difficulty in obtaining 
suitable diodes. Suitable Mullard types are the 
BA148 in place of the BAY2I and the BA115 in 
place of the BAY 1 8. 

FOR DISPOSAL 

I have the following sets for disposal: Bush TV22, 
Ekoo T217 and Alba T301. All are complete but 
the line output transformer needs replacement in the 
Bush set: the others are in working order. 

If any reader requires any part please send 
sufficient to cover postage and an s.a.e. for return 
of postal order if the part is not available.— 
R. Rolison (6a Picket Place, Andover, Hants). 

ANY SOUND CONVERSION IDEAS? 

I would appreciate any information on the conver- 
sion of a new or surplus transistor u.h.f./v.h.f. 
television tuner and corresponding i.f. strip to a 
television sound tuner of high fidelity quality. 
Details such as a.g.c. line connections and power 
supply requirements would be necessary. Have any 
readers undertaken a successful conversion of this 
type?— A, M, Walsby (Camberley, Surrey). 
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As I have been on holiday during most of the 
month our old DX friends Roger Bunney, Maurice 
Opie and Ian Beckett have kindly stepped in with 
reports of their experiences and 1 am glad to say 
that it is " business as usual" for this section of the 
column. 

Usually when I am away, as I normally am during 
September, there are some fantastic openings for 
either SpE, Trops or both. This has apparently not 
happened this time and things have been pretty 
quiet. Perhaps we shall be luckier with the Trops 
at least in October and November, when they should 
open up. Although it has been a quiet month for 
SpE there has been some activity for a late period 
in the season and Ian Beckett had some joy with 
Trops on 20/9/69 as noted below. 

These latest logs only confirm once again that 
this year has been a rather poor one for DX-TV. 
However I am sure that for SpE at least 1970 
should be better as we move further away from the 
sun-spot maximum which tends to damp down SpE 
activity. Given settled weather in the coming 
winter we should get some good Trop openings — we 
are certainly due for some! 

Now for the combined logs for the period 
1-30/9/69, the dates l-5th include my own results 
here. SpE log: 

1/9/69 USSR Rl, Spain E2, Sweden E2 and Nor- 
way E2. 

2/9/69 Spain E2, E3 and E4, Portugal E2 and E3 
and Yugoslavia E4, 

3/9/69 USSR Rl, Poland Rl, W. Germany E4 
and Italy IB. 

4/9/69 Italy IB. 

5/9/69 Nil, except M. Opie USSR Rl. 

6/9/69 E. Germany E4. 

7/9/69 Czechoslovakia Rl. 

8/9/69 Spain E3. 

9/9/69 Spain E3. 
10/9/69 Spain E2. 
13/9/69 Sweden E3. 
16/9/69 Spain E3. 
17/9/69 Spain E3 and Sweden E2. 
18/9/69 Spain E3. 
19/9/69 Czechoslovakia Rl. 

20/9/69 Czechoslovakia Rl, Spain E3 and Italy IB. 
22/9/69 Spain E2 and E4. 

23/9/69 Spain E3, Sweden E4 and E. Germany E4. 
24/9/69 Spain E4. 
25/9/69 Spain E3. 

27/9/69 Czechoslovakia Rl and Italy IB. 
29/9/69 Spain E4. 



CHARLES RAFAREL 



A MONTHLY FEATURE FOR DX ENTHUSIASTS 

The Trops: Roger Bunney reports good openings to 
Eire Dublin Ch.B7 on the 1st, 4th, 8th and 23rd, 
with Kilkenny Ch.F also on the 23rd and Holland 
Lopik on the 20th, plus French stations at times. 
Ihe best opening seems to have been in Ian Bec- 
kett's area on the 20th when he had E. Germany 
Ch.31 and 34, W. Germany Ch.21, 24 (two stations), 
25, 26, 29. 30, 32, 33, 35 and 40, Sweden Ch.30 and 
a new Swedish one on Ch. 24, location as yet 
unknown. 

You will perhaps remember that in last month's 
issue I mentioned that my wife and 1 proposed 
going to Spain, Portugal and Morocco. On our 
day of departure, at the very last moment, we 
changed our plans for Scandinavia because of the 
current typhoid troubles in Southern Spain and 
Tangiers. I saw a lot of old friends in the way of 
TV transmitters that we receive here. Just to 
mention a few we took our morning coffee in 
Holland under the shadow of the NOS Wieringe- 
meer mast, a real beauty 1,000ft. high, I also saw 
Bremen-Oldenburg E2, Flensburg E4 and a host of 
W. German u.h.f. stations, then Denmark Fyn E3 
and Copenhagen E4, Sweden Stockholm E4, Orebro 
E2 and Goteborg E9, then finally in Norway Kongs- 
berg E4 and Bergen E9. 

It was fascinating to see the exact sources of our 
DX signals in England and to view the stations as 
locals in each country! I shall be able to picture 
the transmitters now with very happy memories when 
they next come in over here. 1 did not lake any 
photos off the TV screens, so there will be no 
cheating! ! My only sadness during the trip was to 
see W. German colour 25 in. TV sets at £200 each — 
it makes one just green with envy! 

There are rumours (I hope untrue) that a 625-line 
negative image with f.m. sound is suggested for 
Bands I/III after the closure of the 405-line system. 
This new chain would carry educational programmes 
but if this should happen it would be a calamity for 
Continental DX. The alternative could be Taxi/ 
Police sound services. These are already trouble- 
some here in Band III on Ch. F8 and F8a but 1 
would rather live with them than high-power 625- 
line locals. We can only wait and see. 

There has been some trouble over caption identi- 
fication of Spain and Yugoslavia for some DXers. 
Normally an. RTV caption indicates Yugoslavia but 
now Spain is carrying the words " Cultural Produc- 
tion de RTV" on some advertisements. This is how 
the confusion has arisen, with both Spain and 
Yugoslavia operating on Ch. E3 and E4. 

NTS Holland is now a thing of the past. The 
latest captions read NOS, Nedenlanse Omroep 
Stichting, a new organisation title for Dutch TV. 

The following countries are now operating colour 
TV systems: Gt. Britain, Holland, W. Germany, 
Norway, Sweden and Switzerland on the PAL system, 
France and USSR on SECAM. Just for the record 
once again the full address for the EBU TV station 
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list is as follows: European Broadcasting Union, 
Technical Centre, 32 Avenue Albert Lancaster, 
Uccle, Brussels 18, Belgium. The price of the 
publication is 200 Belgian Francs, approximately £2 
by International Money order. 

Our mystery TV captions (see October issue) have 
now been identified thanks to D. Clarke of East 
Boldon, Durham. The tongue-twister and the EIRJ 
caption are he says of Esthonian origin (similar to 
Finnish so I was not far out after all!) and it means 
" The book trade of the Soviet Republic" (you 
could have fooled me!). EIRJ stands for Eesti 
Raadio i.e. Esthonian Radio. He says he received 
similar captions himself on 31/5/69 together with 
the word Talian (Tallin) or R2. D. Clarke and his 
colleagues are experts on East European languages 
and Esthonian is the rarest and most difficult. Our 
grateful thanks to him and them, and may we ask 
again when in trouble?! He has comparatively 
recently started DX-TV but his log already covers 
many countries. 



SUMMARY OF TV MODELS INTRODUCED 
DURING THE 1969 TRADE SHOWS 







Single - 






Make and 


Colour 


or or 


Tube 


Price 


Model 


monc 


dual- 
standard 


size 










in. 


£ s. d. 


B and O 










1400K 


Monc 


) s-s 


24 


103 19 


1400KJ 


Monc 


> s-s 


24 


110 5 


1 400SJ 


Mont 


l s-s 


24 


124 19 9 


Bush 










CTV182S 


Col. 


s-s 


19 


249 18 


CTV184S 


Col. 


s-s 


22 


276 3 


CTV187CS 


Col. 


s-s 


25 


313 19 


TV181S 


Monc 


) s-s 


20 


74 17 


TV183S 


Monc 


> s-s 


20 


76 19 9 


Decca 










CS1 900 


Col. 


s-s 


19 


245 


CS2200 


Col. 


s-s 


22 


295 


CS2500C 


Col. 


s-s 


25 


340 


MS2000 


Monc 


> s-s 


20 


72 19 


MS2400 


Monc 


i s-s 


24 


79 10 


Ekco 










T530 


Monc 


> s-s 


20 


72 


T531 


Monc 


> s-s 


24 


79 


(both 1 69 chassis) 










T532 


Monc 


> d-s 


20 


79 18 


T533 


Monc 


d-s 


24 


88 11 11 


(both 368 chassis) 










Ferguson 










3800 


Monc 


s-s 


20 


65 


3801 


Monc 


s-s 


24 


73 19 


3802 


Monc 


s-s 


20 


67 10 


3803 


Monc 


s-s 


17 


62 


(all 1500 chassis) 










Ferranti 










T1185 


Monc 


d-s 


20 


79 10 


T1186 


Monc 


d-s 


24 


86 10 


(both 368 chassis) 










GEC 










2040 


Col. 


s-s 


19 





2041 


Col. 


s-s 


22 





2042 


Col. 


s-s 


25 





2043 


Monc 


d-s 


20 





2044 


Monc 


d-s 


24 


87 3 


2047 


Monc 


s-s 


20 


69 9 


2048 


Monc 


> s-s 


24 


76 13 


2063 


Monc 


d-s 


20 





2064 


Monc 


» 1 d-s 


24 


— 



Make and 
Model 



GEC — cont. 
2065 
2066 

HMV 

2800 
2801 
2802 
2803 
2804 
(all 1500 chassis) 

Invicta 

CT7051 

(691 chassis) 

7048 

7353 

(both 169 chassis) 

KB 

CK401 
CK402 
SV041 

Murphy 
CV1916S 
CV221 1 S 
CV251 6CS 

V2015D 



V2015S 



V2414D 
V2414S 
V2415D 
V241 5S 

Philips 
511 
512 

0230/01 
0230/51 
0232 
0300/01 
0300/51 
0301/01 
4230/01 
4230/51 
4232 
4300/01 
4300/51 
4301/01 

Pye 
CT72 

CT73 

(both 691 chassis) 

80 

81 

{both 1 69 chassis) 

83 

84 

(both 368 chassis) 

85 

86 

(both 169 chassis) 

Soball 

1040 
1057 
1058 
1060 
1063 
1064 

Ultra 

6800 
6801 
6803 
(all 1500 chassis) 
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Col. 
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Mono 
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Col. 
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Mono 
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Col. 
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Col. 
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s-s 

s-s 



s-s 
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3-S 

s-s 
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s-s 
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s-s 
s-s 
s-s 



s-s 

s-s 
s-s 
d-s 



d-s 
s-s 
d-s 
s-s 



s-s 
s-s 
d-s 
d-s 
d-s 
s-s 
s-s 
s-s 
d-s 
d-s 
d-s 
s-s 
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d-s 
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Tube 
size 



20 
24 



20 

24 
20 
17 

24 



22 



24 
20 



22 
22 
20 



19 
22 
25 

20 



20 



24 
24 

24 

24 



22 
25 
20 
20 
20 
20 
20 
20 
24 
24 
24 
24 
24 
24 



22 
19 



20 

24 



24 
20 



24 

20 



19 
20 
24 
25 
20 
24 



20 
24 
17 



Price 



£ s. d. 



67 10 
73 19 
70 
63 12 
78 11 



287 12 

304 15 

71 15 



249 18 
276 3 
313 19 

82 6 8 

(wood finish) 

83 8 1 
{painted finish) 

76 19 1 
{wood finish) 
78 1 1 
(painted finish) 
94 1 1t 
88 15 
91 19 2 
86 12 2 



81 
82 
87 
72 

73 



Relay 

89 5 

90 10 
99 
79 16 
81 
Relay 



265 
232 



72 
79 



86 
79 



66 9 
74 14 
62 
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Last month we traced the Y signal from the vision 
detector through the luminance amplifier to the 
cathodes of the picture tube. We should always have 
in mind the fact that during colour reception the 
beam from each picture tube gun is modulated with 
the appropriate primary-colour signal, not with the 
Y signal or colour-difference signal alone. The 
three cathodes of the tube together receive the Y 
signal in the so-called colour-difference drive system, 
so named because each grid of the tube separately 
receives its appropriate colour-difference drive. We 
must concentrate on this aspect before going on to 
look at the signals in the chroma and colour- 
difference stages. 

Colour-difference Drive 

Figure 1 shows the basic colour-difference drive 
system. As already noted the three cathodes are 
joined signal-wise to accept the Y signal, while the 
red, green and blue colour-difference signals are 
applied separately to the three grids. From the d.c. 
point of view the cathodes have slightly different 
potentials to provide the correct grey-scale tracking 



R— Y input -»- 



B — Y input ■*■ 
G— Y input "*" 



Green grid 



Blue grid 




Red grid 






*-Y input 



Fig. 1: Colour-difference drive at the picture tube, 

in the picture highlights. Since the grids are 
clamped to a black-level reference, adjustment of 
the cathode potentials effectively adjusts the grid 
bias and such adjustments are sometimes called 
colour- background adjustments. At the other end 
of the grey scale the adjustments are provided at 
the first anodes of the guns. 

Figure 2 shows separately the red gun at (a), the 
blue gun at (b) and the green gun at (c) for the 
purpose of revealing how each gun acts as a primary- 
colour matrix. It is important to understand this 
action properly because those sets employing 
primary-colour drive, as distinct from the colour- 
difference drive we are now considering, handle the 
primary-colour matrixing prior to the tube. The 
principle is the same and we shall be examining the 
scheme later. 

It will be clearest if we consider the matrixing 



action when the standard colour bars are present. 
The appearance of the primary-colour signals during 
such a transmission was illustrated in Fig. 5, Part 
1 (July 1969 issue). The waveforms at the guns in 
Fig. 2 indicate the basic nature of these signals, 
but we must understand in detail how these signals 
are derived from the co robin atiou of the common 
Y input at the cathodes and the colour-difference 
inputs at the grids. 

Colour-difference Signals 

Figure 3 shows the colour bars at the top and the 
staircase Y waveform resulting from them as 
explained last month. It is this signal which is 
applied to the three cathodes of the tube. Due to 
demodulation of the V and U signals and the subse- 
quent G— Y matrixing (not to be confused with the 
primary-colour matrixing!) we obtain the three 
colour-difference signals— R—Y, G— Y and B— Y — 
from the colour-difference amplifiers. These are the 
signals which are fed to the three grids. The block 
diagram in Fig. 4 clarifies this. 

Although we have not yet studied the receiver 
signals in the chroma channel, the V and U detectors 
or the colour-difference channels we have at least 
learnt from Part 1 that the R—Y and B— Y signals 
are initially created by the Y signal being sub- 
tracted separately from the red and blue primary- 
colour signals. We have also studied the chroma 
signal at the transmitting end and have seen how 
this fa composed of quadrature-modulated V and U 
signals in a subchannel. We shall be returning to 
the V and U signals as they appear in the receiver 
in a later article; we shall also be seeing how the 
R—Y, G— Y and B— Y signals are derived from 
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Fig. 3: The Y signal and three colour-difference signals 
formed by the standard colour bars. 

V and U detection and G— Y matrixing. For the 
moment however let us return to Fig. 3. 

From black-level to maximum white the Y signal 
spans an amplitude from zero corresponding to 
black-level to —1 corresponding to white. In actual 
fact the black-level is very slightly down from the 
start of the sync pulses (one shown each side of 
the Y signal) on a small step, but to avoid com- 
plicating Fig. 3 this parameter is not indicated on 
the diagram. The Y signal has a negative value 
towards white because it is applied to the cathodes 
of the picture tube. Thus with the grids clamped 
to a black-level reference, white causes the cathodes 
to go negative relative to the grids, which is the 
same as the grids going positive relative to the 
cathodes. This is the normal way of coupling video 
to a picture tube for cathode drive. It means that 
the beam current is geared directly to an increase in 
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picture white content — as the white (or luminance) 
increases, so also does the beam current, resulting 
in rising illumination at the points on the screen 
corresponding to white picture elements. This is 
the basic way of driving a monochrome tube or, 
indeed, a colour tube on monochrome signals with 
the grids clamped to a black-level reference and 
devoid of colouring signals. 

Figure 5 details the primary-colour signals. These 
are posilive-going (at the grids relative to the 
cathodes) even though the colour-difference signals 
themselves have both positive and negative values 
(Fig. 3). 

Matrixing 

The matrixing action of the guns effectively sub- 
tracts the — Y signal from the colour-difference sig- 
nals, leaving the primary-colour signals across them 
Thus we have (R- Y)-(-Y) = R, (G— Y)-(-Y)= 
G and (B-Y)— (— Y)=B, which are the red, green 
and blue primary-colour signals. On each colour 
bar in Fig. 3 the — Y signal works in conjunction 
with the colour-difference signals in a manner to 
yield the appropriate primary-colour signals across 
the guns, and when examining this action it must 
be appreciated that the colour-difference signals can 
assume plus and minus values. 

On white the — Y signal alone is operative, so each 
gun " sees" its primary-colour signal. On yellow the 
B— Y signal goes negative by the same amount as 
the Y signal which results in zero blue primary 
signal, but both the G-Y and R-Y signals go 
positive by the amount that the Y signal fails to 
reach its full negative value, resulting in green and 
red primary-colour signals to give the yellow bar. 
On cyan the B-Y and G-Y signals go positive by 
the amount that the Y signal fails to reach its full 
negative value while the R-Y signal goes negative 
by the same amount as the Y signal, resulting in 
primary-colour signals across the blue and green 
guns and zero signal across the red gun. By similar 
working it will be seen that the green bar is obtained 
from a primary-colour signal across the green gun 
wilh zero signals across the other two guns 

We can easily run through all the colour bars like 
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Fig. 4: Basic block diagram of the chroma section that 
feeds the colour- difference drive stages. 



Fig. 5: The primary- colour signals resulting from the 
standard colour bars. These are derived from the Y 
component of the colour- difference signals cancelling 
the Y signal applied to the cathodes, as explained in the 
text. 
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this but there is hardly any point in doing so for 
by referring to Fig. 5 we can glean an overall 
appraisal of the signal conditions on the eight bars, 
though it is noteworthy that full-amplitude primary- 
colour signals are produced because the colour- 
difference signals in Fig, 3 are assumed to be derived 
from colours of maximum saturation. On ordinary 
pictures of course the primary-colour signals would 
rarely if ever reach maximum amplitude. 

Recapitulation 

To recap on the colour makeup (see also Part 1), 
white is composed of red, green and blue primaries, 
yellow of red and green, cyan of green and blue, 
green of its own primary alone, magenta of red and 
blue, red of its own primary alone, blue of its own 
primary alone and black of course results when all 
three beams are cut off. 

When a gun "sees" a primary-colour signal it 
yields a beam which then illuminates the phosphor 
dotes of the same colour. On fully saturated red, 
green and blue primaries the corresponding gun 
alone emits electrons, but this condition is rare in 
nature since the vast majority of colours are not 
fully saturated. There is usually slight desatura- 
tion, which means that white is added to the primary 
colour concerned and as we have already seen to 
get white we need a mixture of red, green and blue 
light. This means that when a bright colour is being 
displayed all three beams are active with the appro- 
priate primary-colour beam contributing the majority 
of the current. 

Fault Effects 

A corollary resulting from the make-up of the 
primary-colour signals is the effect that failure of 
one of the colour-difference signals has on the 
display. Some readers, students and others who 
should know better conclude that if a colour- 
difference signal fails the corresponding colours will 
be missing from the display. This is not true as Fig. 
3 can be made to reveal. Suppose that the B— Y 
channel fails to pass the B— Y signal to the blue 
grid. The cathode of the blue gun will then be 
under the control of the — Y signal alone: the gun 
will be biased-on all the time and hence emit elec- 
trons causing the blue phosphor dots to glow. 

This of course assumes that the blue grid remains 
properly clamped to a d.c. potential and this is 
normally what happens in the event of a signal dis- 
continuity. The effect arises because the grid signal 
is a colour-difference one and because the guns 
handle the matrixing, Remember that the grid sig- 
nals carry a Y signal component which effectively 
" cancels" the — Y signal at the cathodes. If a colour- 
difference signal is missing therefore the — Y signal 
at the cathode of that gun will not be cancelled. The 
gun will thus "see" a signal which is not the proper 
primary-colour signal but the luminance (or Y) 
corresponding to the colour and of course will pro- 
duce a beam on this! 

As another example let us suppose that the R— Y 
signal fails. Then on the blue colour bar there 
will be no signal to cancel the — Y signal on the red 
cathode. The negative cathode signal would there- 
fore take the red gun into conduction and produce 
a red beam and red illumination. This is happening 



on the blue bar when as shown in Fig, 5 the red 
gun should be quiescent 

So much then for the signals associated with 
colour-difference drive where the tube guns perform 
the primary-colour matrixing. Let us now have a 
look at the primary-colour drive system — often 
called RGB drive — where the matrixing is performed 
prior to the tube guns. 

Primary-colour Drive 

The system in block diagram form is shown in 
Fig. 6. Here we have separate primary-colour 
matrices for red, green and blue. Each one receives 
its corresponding colour-difference signal plus the Y 
signal from the luminance channel. The result is 
that we get red, green and blue primary-colour 
signal outputs that can be connected direct to the 
cathode or grids of the guns as in normal mono- 
chrome practice. 

With the advent of the single-standard 625-line- 
only colour set this method of colour tube drive 
is becoming progressively more popular. It is also 
found in some dual-standard models such as one 
Rank-Bush-Murphy series and the all-transistor sets 
in the British Radio Corporation's range. The 
application of the red, green and blue signals to a 
single electrode of each gun offers significant 
advantages over colour-difference drive, which is one 
of the reasons why the scheme is adopted by 
designers of monitor sets which have to display 
colour pictures of the highest possible standard. Sadly 
it tends to be somewhat more critical in terms of 
circuit design and stability than the colour-difference 
arrangement, which is probably why it has not been 
employed extensively in the earlier dual-standard 
sets. With the advent of high-speed silicon switch- 
ing transistors suitable for video applications and 
integrated circuits of outstanding stability, however, 
more makers are exploring the possibilities of using 
it. 

To achieve all the advantages that the system can 
provide the gain stability — both long and short term 
—of the colouring stages and the primary-colour 
matrices must be extremely high, generally better 
than provided by the colour-difference drive circuits 
of the other scheme. Moreover the bandwidths of 
the primary-colour channels must be very closely 
matched to avoid signals representing one colour 
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Fig. 6: How the primary -colour signals are obtained by 

matrixing the Y and colour-difference signals in pre-gun 

matrices. 




Fig. 7: One of the primary-colour matrices used in the 
BRC 3000 single-standard chassis. 

arriving at the tube before those representing the 
other colours. If this requirement is not met colour 
fringeing (horizontal displacement of colours) can 
become singularly troublesome. 

Both requirements— overall stability and band- 
width matching— are satisfied by the use of the most 
suitable transistors (and/or i.c.s.) and by the way 
that the devices are used in the circuits. In fact the 
circuits are designed so that the gain/ bandwidth 
product (figure of merit) is as independent as 
possible of the semiconductor devices, the essential 
parameters thus being established by correct choice 
of passive components. In this manner the circuit 
is made both gain and frequency stable and it is 
also possible to replace the semiconductor devices 
without impairing the circuits' performance. This 
is neither the time nor the place to explore the 
design considerations of colour sets but it will be 
instructive to see the primary-colour matrix used in 
the latest single-standard chassis (the 3000) of the 
BRC. This is shown in Fig. 7. 

BRC Circuit 

The luminance and colour-difference transistors 
are included to show how the Y and colour-difference 
signals are fed respectively to the base and the 
emitter of the matrix/output transistor. There is a 
colour-difference driver stage for each primary-colour 
matrix/output transistor but the luminance stage 
(emitter-follower) feeds all the primary-colour 
matrices (one for each gun). 

The colour-difference and luminance signals are 
processed in the transistor matrix just as they are in 
the gun of the picture tube so that the signals at the 
primary-colour outputs (i.e. the collectors of the 
matrix/output transistors) are exactly the same in 
form as those shown in Fig. 5 for the standard 
colour bars. 

The primary-colour signals usually drive the 
cathodes of the guns in the tube, the grids being 
returned to a clamping circuit of some kind together 
with field and line blanking circuits and sometimes 
auto brightness control. The signals in these parts 
of the set will be considered in a later article. 
TO BE CONTINUED 
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TEST EQUIPMENT LIMITATIONS 

— continued from page 107 

be 2-5MHz but for accurate alignment of some 
colour equipment at least 5MHz is required. (3) 
Triggering for both line and field waveform observa- 
tion should be hard and not require constant adjust- 
ment with changing signal level. (4) A frequency- 
compensated probe with shielded cable should be 
provided. (5) A.C. and d.c. coupling in the vertical 
amplifier should be available on a switch position. 

Points (1) and (2) require little expansion: they 
are really the purpose of an oscilloscope — to be able 
to look accurately at the shape of a waveform and 
measure its amplitude. Point (3) is made because of 
those oscilloscopes which have poor locking systems 
and which never seem to trigger on a picture with 
changing content, or which require almost inhuman 
effort to trigger steadily on any kind of video signal. 
D.C. coupling as well as a.c. coupling is emphasised 
as this prevents waveform bounce and also enables 
the oscilloscope to measure d.c. voltages with, 
because of its high input impedance, no loading 
worries. 

These essential features are available in quite 
modestly priced oscilloscopes. It is true to say 
that the more an oscilloscope is used the more it is 
realised how many uses it has. A demonstration 
was once set up with the author using only an 
oscilloscope to find various unknown faults on a 
number of television receivers. These were all 
serviced satisfactorily and a sense of achievement at 
using one instrument to do the job of three or four 
was felt. This method is not advocated as always 
the speediest way of servicing but it is often found 
that the oscilloscope is the only way out with some 
types of faults. ■ 



FILTERING CIRCUITS 



-continued from page 125 



elaborate and demands close-tolerance components. 
It is often further complicated by system switching 
to reverse the detector diode polarity and probably 
the inclusion in valved receivers on 625 lines of an 
overload diode to supplement the a.g.c. Figure 5 
shows two typical vision detector circuits, (a) using a 
switched diode as found in STC models and (b) using 
an unswitched diode with the output feeding a video 
phase-splitter stage from which signals in the 
required phase can be tapped from the emitter or 
collector (Bush-Murphy). 

It will be seen that in the STC example a positive- 
going detector output is directly coupled to the video 
pentode grid on 405 while on 625 a negative-going 
output is a.c, coupled by an 0-22^.F capacitor. The 
2-7kn resistor in series with L3 constitutes the video 
load on both systems but this is by no means univer- 
sal practice and in several other makes the value of 
the load resistor is reduced on 625 lines to maintain 
the h.f. response to the higher figure. 

Filter capacitors used in vision detector stages 
always have very precise values — 8-2pF and 12pF in 
the Bush-Murphy example shown — and even a frac- 
tional reduction in their value can impair both the 
h.f. response and the standard of filtering. When 
instances of background patterning throw doubt on 
their capacitance they must be replaced by identical 
components and not other capacitors of equal value, 
for even differing physical size can alter the intended 
stray capacitance sufficiently to impair results. ■ 
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LAWSOH, the brilliant 
new tubes that bring 
hi-definition to 
television 




High resolution electron gun 




What makes LAWSON TUBES the very best? There's really no magic about it- 
just advance techniques, careful manufacture and first rate service 



1. The brilliant new fine particle silver 
activated screens, enabling the tube to 
resolve the finest detail at very high 
brightness levels. 

2. Couple this with micro fine con- 
trolled thickness aluminising and you 
have crisp sharp definition with a com- 
plete range of contrasts from the deepest 
blacks to brilliant white. 

3. One of the main factors in the long 
and reliable life of Lawson Tubes is the 
use of special purity cathode nickels, and 
automated cathode activation giving 
longer cathode emission. 



LAWSON TUBES 
STATION ESTATE 
- MALVERN 



4. Lawson Tubes are guar- 
anteed exact replacements, 
supplied with full fitting in- 
structions and supported with 
an advisory technical service, 

5. The famous Lawson two- 
year guarantee means exactly 
what it says, if your tube 
develops a fault we replace it 
with a new tube and refund 
your carriage. 

6. All sizes and types of tube 
are available from stock, in- 
cluding mono-types twin Panel 
Panorama and Rim Bands. 

7. Full fitting instructions 
supplied. 



Phone: Mai. 2100 



OFFICES: 18, Churchdown Road, Malvern, Worcs. 
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ELECTRICAL EQUIP- 
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No plugs— no sockets — no risk of bare wires. 
To connect anything electrical, from an 
oscilloscope to an electric drill, simply open 
the fuse housing, depress the keys, insert the 
wires and close the housing. A neon light on 
the front of the Keynector glows to indicate 
proper connection. Multi-parallel connec- 
tions can be made up to 13 amps. Keys are 
colour coded and lettered LEN for quick 
identification. The Keynector casing is in 

I two-tone plastic and measures 5 in. x J in. x 
IJ-in. Price 3J/6 plus 5/- p. 8c p. 
E. B. INSTRUMENTS 
DIVISION OF ELECTRONIC BROKERS LTD. 
49-53 PANCRAS ROAD, LONDON, N.W.l. 
Tel.: 01-837 7781 



Learn at home... 
First Class Radio 
and TV Courses 

After brief, intensely interesting study- 
undertaken at home in your spare time- 
YOU can secure a recognised qualifi- 
cation or extend your knowledge of 
Radio and TV. Let us show you how. 
FREE GUIDE 

The New Free Guide contains 120 pages 
of information of the greatest import- 
ance to both the amateur and the 
man employed in the radio industry. 
Chambers College provides first rate- 
postal courses for Radio Amateurs' 
Exam., R.T.E.B. Servicing Cert., C, & C. 
Telecoms., A-M.I.E.R.E, Guide also 
gives details of range of certificate 
courses in Radio/TV Servicing. Elec- 
tronics and other branches of engineer- 
ing, together with particulars of our 
remarkable terms of 
Satisfaction or refund of foe 
Write now for your copy of this valuable 
publication. It may well prove to be the 
turning point in your career. 

Founded IMS Ovtl fS0.lt* IIICCMIII 

CHAMBERS COLLEGE 
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FOR YOUR INFORMATION 

All tubes are dispatched 
by return passenger train. 
Goods or Road Services are 
not used, taking far too 
long for customer satis- 
faction. 
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Today's television gimmick, kaleidoscopic titles in 
colour for TV features. The kaleidoscope? A toy? 
A conjuring trick? No! It was originally an 
optical instrument invented in 1818 by an English- 
man, Dr. David Brewster, M.D., the name coming 
from three Greek words for "a beautiful form to 
see". The kaleidoscope was exhibited in an 
optician's shop window before attempts were made 
to patent it and according to Dr. (later Sir David) 
Brewster no less than 200,000 of the instruments 
were spld by several optical manufacturers within 
three "months with no royalties payable to him. 
Suddenly the kaleidoscope craze — said to be "a sight 
for sore eyes" — faded away, just another nine-day 
wonder. 

THE KALEIDOSCOPE 

Kaleidoscope ideas reappear from time to time in 
various forms with methods far removed from the 
original tube containing inclined mirrors. Lately 
we have frequently been presented with symmetrical 
moving background patterns to the wording of tele- 
vision titles and "credits" of television plays and 
other features. These are basically the same as the 
old kaleidoscope but obtained by clever manipulation 
of electronic overlays, inlays, "cox boxes" and elec- 
tronic phase reversals. They are still the same 
"sight for sore eyes" for many viewers, but causing 
discomfort, confusion of vision, myopia and eye 
strain. "Are these clever optical irritants really 
necessary?" my family ask me, keeping their eyes 
closed until I give the all clear and the dazzling 
mosaic has been replaced with normal good-quality 
colour picture. That is what I have asked several 
top BBC television engineers at the Shepherd's Bush 
TV Centre. "Don't blame us" they all answered, 
"the producers here love it — they think it's mar- 
vellous ! " One hundred and fifty years ago someone 
wrote the following stanza on the new optical 
marvel: 

Turn the tube; how quickly they pass — 

Crown and stars prove broken glass! 

Some bits of glass — a tube of tin! 

Such are riches, valued true — 

Such the illusions men pursue! 
From Brewster to Baird was not too long a stride 
and today's "bits of glass" are capable of giving 
the illusion of pictures from the planets as a useful 
special-effects shot in a TV space-ship drama. But 
presented as dazzling background — hallucinations to 
titles — they are merely irritants. They are now even 
embellishing an American colour television film 
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series of dramas Premiere on BBC-2, a very good 
series when viewers have recovered from the titles. 
Let us hope this fashionable technical gimmick ends 
its nine days of popularity as quickly as possible to 
save eye strain. 

GIMMICKS 

Gimmicks are fashionable in this age of the per- 
sonality cult or the groovy dish. I recently saw and 
heard the latest model of the musical Mellotron, that 
electronic piano-keyed generator of prerecorded 
musical rhythms. George Clouston, the genial 
managing director, gave me a private preview of its 
potentialities: electronic-wise, rhythmatic-wise and 
music-wise. What a magnificent gimmick! was my 
first reaction as an elaborate brass, woodwind 
and percussion orchestrated march tune ended, 
"Gimmick! GIMMICK!" he strongly protested. 
"This is no gimmick — it's a very fine musical instru- 
ment, the greatest modern asset for any modern 
orchestra!" He looked back in anger but turned 
again to the keyboard and played with delicate 
virtuosity a soothing lullaby on the "vibes". Mr, 
Clouston was quite right, it is a musical instrument — 
and an outstanding one too, 

PROGRAMME EFFECTS GENERATOR 

On the same occasion I saw ^nd heard the very 
latest version of the "Programme Effects Generator" 
(P.E.G.) which was first demonstrated at Film '69 
and is now being acquired by television stations and 
studios all over the world, though not yet in many 
film studios. As I have previously mentioned in this 
column, the programme effects generator is a remark- 
able example of technological innovation and with- 
out doubt will become a "must" in every forward- 
looking studio— TV or film. It is curious how 
prejudiced and backward some film studios are, or 
rather the technicians in them. There are just three 
or four studios in England that have made tech- 
nological progress since talking pictures started. 
Without any doubt the film studios that don't make 
technical progress will fade away and die. And 
those who want to make such forward steps are — like 
the ITV companies— being taxed out of existence. 

TOWN PLANNING 

The Town Planning Institute recently gave a 
demonstration of a breakthrough in the visual presen- 
tation on film of planning and architectural models. 
This utilised an optical process invented by a French- 
man, M. Jacques Vingtain, a research worker who 
has evolved ways and means of photographing inside 
as well as around objects. The aim of the process 
is to take the onlooker into the heart of the scale 
model of the proposed development. The motion- 
picture camera moves in and around the models 
with viewpoints that cannot be assessed merely by 
looking at a fixed model on a table or a perspective 
drawing or still photograph of either. The com- 
mentary sound track associated with such a film is a 
big asset. This process provides a means of judging 
the effect of tall buildings and assessing in close up, 
long shot and perspective the juxtaposition of archi- 
tectural styles. 

What a splendid approach! This kind of thing 
actually happened before the bombed Coventry 
Cathedral was rebuilt when a scale model of the 
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Loading a cassette in the Mellotronics programme effects 
generator. 

interior and exterior was constructed and carefully 
filmed with a 16mm. film camera tracking about, 
zooming etc. I saw the film myself as a. member 
of a subcommittee from the British Film Institute. 
The main committee viewed the film with the archi- 
tect and others. Modifications were then made in 
the planning which led to great improvements and 
eventual saving of cost. 

M. Jacques Vingtain's films have shown us the 
way. Further progress will make pre-filming of large 
building projects an essential step. Technically, being 
scale models, the films need high-speed film cameras 
shooting at 60 to 150 frames per second instead of 
the standard 24 frames per second. This will be a 
"must" for the future. Models for special effects 
in big feature films are always shot at such high 
speeds to obtain smooth and realistic scenes. West- 
ward's The Sinking of the 5.5, Schiller was mainly 
made with models, the best shots being obtained at 
frame speeds higher than 24 f.p.s. Use of models 
in this Nvay requires a specialist approach whether 
film or television techniques are used. 

US PROGRESS 

British visitors to America are inclined to take 
a poor view of colour television there; they don't 
care much for the programmes, the advertising, the 
panel games, the news and the colour. The colour 
on the receiving sets in most homes and hotels is 
dreadful, but visits to the TV stations in New York 
or Los Angeles have revealed excellent quality 
colour on the colour monitors or the check 
receivers. Many programme items are good too, 
particularly those shot on film, scripted as for film 
and edited with the precision only possible with 
film. Recent American TV films Prescription 
Murder and The Longest Hundred Miles were excel- 
lent examples of film making for television, with 
plenty of good close-ups punctuating a continuity of 
story line that was logical and gripping. One con- 
cerned a calculated murder worked out (in interviews) 
by a psychoanalyst. The other was an open-air 
Western with a Japanese war background in the 
Phillipines. Both had first-class colour and presen- 
tation. The fades, wipes, dissolves and musical 
backgrounds were used to tell the story, cover the 
"came the dawn" time changes, and build up the 
tension 

CUTTING CONFUSION 

Chaos in film or videotape editing in some of the 
BBC's own subjects is rather like prose without 



punctuation, causing confusion and chaos in the 
minds of viewers, particularly those who have seen 
a production for the first time with new characters, 
new styles and new appeals. Producers, directors and 
editors are familiar with every frame they- see on 
an editing machine and should bear in mind that 
until viewers know what to expect most of them 
are against it, prejudiced and impatient. 

BBC-2's thirteen episode series The First 
Church ills, a splendid idea of Donald (Forsyte 
Saga) Wilson, gives every indication of achieving a 
big success in all parts of the world, whether repro- 
duced in colour or black and white. Donald Wilson 
is a producer and writer with great experience in 
films and television; he was one of the originators 
(about twenty years ago) of the Rank Organisa- 
tion's " Independent Frame " system, which made 
much use of back-projection of scenery on a screen 
from films and slides instead of using expensively 
constructed scenery. This was a splendid concept 
but before its time. 

AN OSCAR FOR THE UK 

Earlier this year the Society of Motion Picture 
and Television Engineers made an " Oscar " award 
for the first time to Britain for a technological 
innovation. The citation was to Charles D, Staffell 
of the Rank Organisation for the development of 
a successful embodiment of the reflex background 
projection system for composite cinematography. 
This means, to you and me, rear- or front-projec- 
tion of various types for films and /or television. 
There are few films and television directors and 
producers who are anxious to make logical use of 
new technical innovations such as this: those who 
do study the sophisticated electronic techniques 
now available and what is more make sure that their 
scriptwriters are fully aware of them too. Many 
screen and TV writers might just as well concentrate 
on sound radio, so ignorant are they of the spec- 
tacular visual presentations which can be enhanced 
by engineers. 

COLOUR TV QUALITY 

How good can colour television become? The 
answer in my opinion is as good as the manufac- 
turers are able to make colour receivers at a reason- 
able price. This will be the limiting factor. The 
latest colour TV cameras are marvellous examples 
of just how good electronic, optical, photographic 
and mechanical technology can, in a combined 
operation, make them. The governing factors are 
the capital costs and reliability. This inevitably 
means a compromise which seems to affect each 
individual engineering contribution. The " front 
office " (who control the money) assess the facts 
tempered with the figures. 

Should film features for television be made on 
35mm. negative, 16mm. negative or videotape is a 
constant problem, balancing costs against quality 
operationally as well as from the points of view of 
capital outlay. Will a slightly poorer quality TV 
transmission be revealed as such on the average 
set? I think it will — -and the larger the picture the 
more its faults will be exposed. The new ranges 
of u.hi.-only television receivers— particularly those 
using integrated circuit " chips "—will be real eye- 
openers and not nine-day wonder gimmicks. 
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YOUR 

PROBLEMS 




SOBELL T192 

The fault is no picture. The raster is modulated by 
the sound. All voltages in die vision strip are correct 
as per service sheet. The vision i.f., detector and 
video amplifiers have been changed but to no 
avail. All relevant components in the vision strip 
have been checked and found to be in order. — T, 
Whittaker (Lincolnshire). 

In these models it is always advisable to check the 
lOkfi resistor which is across the valve base of the 
PCF86 inside the tuner unit. If this is in order check 
the lOOOpF decoupling capacitor from pin 8 of the 
vision i.f. amplifier to chassis and the chokes and 
resistors associated with the video amplifier. 

RYE SERIES IS 

I recently converted this receiver to u.h.f. On test- 
ing it worked perfectly for two days with good sound 
and picture. Since then however after five or ten 
minutes' working mush has appeared on the picture 
and this rapidly gets worse until the picture is com- 
pletely obliterated and the sound also disappears. — 
D. Simpson (Nottingham). 

^ You possibly have a faulty PCS 8 in the u.h.f. tuner. 
Check that its heaters are not becoming shorted out 
by the wiring. This is easily seen if you remove the 
cover and watch the set in a darkened room. 

THORN 850 CHASSIS 

On switching on the picture and raster are OK 
and full size. After 15-20 minutes there is gradual 
compression up to 2in. from the bottom only, 
accompanied by jitter (rapid movement up and 
down). This jitter cannot be controlled by the 
vertical lock control since this only rolls the picture 
downwards. Switching off the receiver for 10-15 
seconds will stop the jitter for a minute or so. 
Sometimes the jitter will cease after two or three 
hours' use but bottom compression appears — H. 
Kenworthy (Cheshire). 

The usual fault on the Thorn 850 chassis causing 
field jitter and control only being available in one 
direotion is a changed value R138, the anode 
resistor of V7B— 22k(2 (1W). It usually goes low- 
resistance, increasing the anode voltage on this 
side of the oscillator and therefore increasing the 



Whilst we ere always pleased to assist readers with their technical 
difficulties, we regret that we are unable to supply service data or 
provide instructions for modifying equipment. We cannot supply 
alternative details for constructional articles which appear in these 
pages. WE CANNOT UNDERTAKE TO ANSWER QUERIES OVER 
THE TELEPHONE. The coupon from page 140 must be attached to 
all Queries, and a stamped and addressed envelope must be enclosed 

frequency, i.e. the field slipping downwards in the 
normal control position. 

If this fails to cure check V7 (ECC804), R144 
(2-2MQ) and CI 13 (0-03/iF). 

The field compression is usually cured by over- 
coming the field hold fault but if it persists after 
this is done check R150 (360ft) and C119 (0-01/xF). 

HMV 1870 

The sound keeps deteriorating. I have replaced the 
a.f. amplifier valve PCL82 several times and each time 
the set returns to normal working. After a few weeks 
however things are back where they started. — M. 
Draper (Woodford). 

Check C92 (OOImF) between pins 9 and 3 of the 
PCL82, also the 47<K1 resistor <R99) pin 2 to chassis. 

ALBA 7877 

My problem is centred around the field output of 
this receiver. The symptoms are: cramping at the 
bottom after the set has been operating for about 
10 minutes and gradual stretching and compressing 
of the picture vertically. If the aerial is disconnected 
or the contrast turned down flashover takes place 
between pins 6 and 5 of Y10. The sound volume 
seems to vary with the blackness or whiteness of the 
picture. 

I have replaced the PCL85 and several other com- 
ponents but the faults persist — J. Kidman (London). 

The flashover across the pins of the field timebase 
valve could indicate bad insulation on the valve- 
holder. It should be noted that when the signal is 
removed — by removing the aerial or retarding the 
contrast — the field runs free and this can precipitate 
higher than normal pulses on the output pentode's 
anode (pin 6). It is normal for the sound intensity to 
fall with changes in picture black-level owing to the 
nature of the a.g.c. system employed in this set. 

The gradual variation in the field scan is possibly 
aggravated by changing resistance of the printed 
circuit board itself between conductors in the field 
circuit! This has been known to happen due to the 
accumulation of dust which has ultimately led to 
discharges, carbonisation and hence insulation fall. 
Temperature can affect the resistance and in high- 
impedance parts of the field circuit this can play 
havoc with linearity. The only real solution to this 
problem lies in replacing the board. 



140 



PYE VT21C 

For some time upon switching on the sound comes 
on for about 20 seconds then goes off for about 34 
minutes after which it comes back and is perfect for 
(he rest of the evening's viewing. The picture is 
rather dark even with the contrast turned fully up. — 
P. Fitzgerald (Leamington Spa). 

The fault you describe could be due to a defective 
PCL83 sound output valve just behind the volume 
control or instability of the last sound i.f. stage. In 
this latter case replacing the 0001 mF screen grid 
decoupler (inside the detector can) should cure the 
fault. 



EKCO TC313 

This receiver works perfectly except for periodic 
alterations of field form. — D. Davies (Devon). 

You may have a noisy vertical linearity control 
or alternatively a faulty 500/xF cathode bias de- 
coupling capacitor on the 30P12. 

MURPHY VB39U 

There is a low " growl " coming through the 
speaker which continues in the background through 
all programmes. Sound and vision are otherwise 
good though there is a tendency for the line hold to 
vary. Curiously the latter is affected by the position 
of the 625-line hold adjustment when receiving on 
405 lines. After about ten minutes or so the growling 
effect increases. — W. Rogers (Kent). 

Your symptoms suggest faulty decoupling and we 
advise you to check the main and secondary smooth- 
ing. Check also that the diode supplying the heater 
ballast has not become short-circuit. 



GEC BT302 

There appears to be a loss of field linearity. The 
picture opens and closes continuously, losing field 
linearity in doing so. — H. Gibson (Cheshire). 

This symptom results from residual hum in the 
field timebase and possibly video stages. Check that 
all the electrolytic smoothers are well up to value. If 
necessary it may be desirable to improve the h.t. 
smoothing by additional electrolytics on the h.t. line. 
The trouble arises now on older sets because of the 
change to asynchronous working at the transmitters, 
with the field no longer locked to the mains frequency. 

FERGUSON 204T 

This set had not been in use for some time and 
upon switching on the sound came up normally and 
the usual whistle was present. The fault is a white 
line across the screen instead of a picture. The 
height control has no effect — J. Boyd (Isle of Man). 

The ECL80 on the right side of the chassis and 
the PCF80 on the rear just to the left of the tube, 
i.e. under the focus assembly, are the valves which 
should be checked first. Then check the h.t. voltage 
to pin 6 of the ECL80 if the field output trans- 
former is suspected of being faulty. 

r— 
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Each month we provide an interesting case of 
television servicing to exercise your ingenuity. 
These ere not trick questions but are based on actual 
practical faults. 



7 The symptom on a GEC Model 448DS — picture 
height reduced to about Sin. — occurred suddenly. 
Accompanying symptoms were total loss of field 
lock and almost total loss of line lock. The field 
timebase valve was first checked by substitution, but 
the results with the new valve were exactly the same. 
Next the cathode bypass electrolytic capacitor was 
tested and this proved to be in good condition. 
Tests were then made in the interstage coupling 
circuit, the field oscillator and amplifier and even the 
field output transformer and scan coils were tested 
by substitution but the faults remained. 



fs there any vulnerable component or part of the 
circuit that was overlooked? See next month's 
Practical Television for the solution to this 
problem and for a further Test Case item. 

SOLUTION TO TEST CASE 84 
Page 93 (fast month) 

Trouble at the top of a picture — as in the Cossor 
1972 A which was the subject of this Test Case item- 
is often caused by a fault in the negative feedback 
linearity network, including the preset linearity con- 
trol, as distinct from an emission defect of the output 
stage — such as a low emission valve, faulty cathode 
bypass, low voltages on the electrodes and so forth— 
which mostly affects the bottom of the picture. 

The linearity components were checked but it will 
be recalled that the fault remained. Eventually 
after checking almost all the smaller components 
in the field timebase the field output transformer was 
replaced and the problem solved. It is noteworthy 
that poor insulation can develop in this component 
and while not revealed by ordinary tests of the resis- 
tance of the windings the change in the conditions 
of the feedback circuit can severely impair the top- 
of-picture linearity and slow down the field retrace, 
giving the symptoms described last month. 
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BRAND NEW LINE OUTPUT TRANSFORMERS 

BUSH TV53 to TUG 69 30/-. 

DYNATRON TV30, TV35 48/6, TV36 70/-, 

EKCO T231 , T284, TC267, T283, T293, T31 1 , T326, T327, T330 48/6. TM B272 68/6. T344, 

T344F, T345, TP347, T348, T348F, TC347, TC349, TC356, T368, T370, TC369, T371, 

T372, TP373, TC374, T377A, T393, T394, 433, 434, 435, 436, 437 alt at 70/-. 503, 

504, 505, 506 95/-. 
FERGUSON 306T, 308T 48/6 each. 406T, 408T, 416, 436, 438, 506, 508, 516, 518, 

536, 546, 604, 606, 608, 616, 619, 636, 646, 648, 725, 726, 727, 3600, 3601, 3602, 

3604, 3611, 3612, 3614, 3617, 3618, 3619, 3620, 3621, 3622, 3623, 3624, 3625, 

3626, 3627, 3629 65/-. 
FERRANTI T1 001 , T1 002, T1 002/1 , T1004, T1 005 48/6, T1 023, T1 024, T1 027, T1 027F, 

TP1 026, T1 071 1, T1 072, T1 1 21 , TC1 1 22, T1 1 23, TC1 1 24, T1 1 25, TC1 1 26 70/-. 1 1 54, 

1155 95/-. 
G.E.C. BT302, BT304 62/6, 

H.M.V. 1865, 1869 48/6. 1870, 1872, 1874, 1876, 1890, 1892, 1894, 1896 65/-. 
PILOT PT450, 452, 455, 650, PT651, P60A, P61 82/6. 

PHILCO 1019, 1020, 2021 82/6. 1029, 1030, 1035, 1036, 1040, 1050, 1060 82/6. 
PYE V200, V400, 200LB, 21 0, 220, 300F, 300S, 31 0, 21 OS, 41 60/-. PYE 1 1 U P/No. 

ALZ1 003. 

Please state part No. 
ULTRA 1770, 2170, 1772, 1782, 2172, 1771, 2171, 1775, 2175, 1774, 2174, 1773, 

2137, 1980c, 1984c, 100c, 200c, 2380, 2384, 1984, 1985, 1986, 1980, 1980a, 1780 

2180, 2181, 2183, 2182, 1871, 1783 78/-. 

LINE OUTPUT TRANSFORMER INSERTS 
EMERSON E700, E701, E704, E707, E708, E709, E710, E711, Portarama 32/6. 
FERGUSON 204T, 205 T, 206T, 21 4T, 23 5T, 236T, 244T, 245T, 246T 30/-. 
FERRANTI 14T2, 14TC, 14T3F, 14T4, 14T4F, 14T5, 14T6, 17K3, 17K3F, 17T3, 17T3F, 

1 7K4F, 1 7K6, 17SK6, 1 7T4, 1 7T4F, 1 7T5, 17T6, 21 K6, 21 K6V 32/6. 
INVICTA T1 1 8, T1 1 9, Tl 20 40/-. 

K.B. PV40, MV100, OF100, PV100, NV40, NF70, 0V30, QV10, QV30 32/6 pair. 
PETO SCOTT 1416, 1418, 1419, 1422, 1423, 1716, 1719, 1720, 1922, 1723, 1724 

1725 29/6. 
PYE V4, V7, VT7, CTM4, TCM7 40/-. 

REGENTONE 10-4, 10-6, 1917, 1021 30/-. T176, TT7, 191, 192 32/6 
R.G.D. Deep 17, The 17, 600, 590 32/6. 
Guarantee. Post and Package 4/6. C.O.D. 61 '-. 

All new components inserts are guaranteed for three months from the date of invoice 
subject to the breakdown being due to faulty manufacture or materials. 

S.A.E, all enquiries. 

D. & B. TELEVISION (Wimbledon) LTD 

80 MERTON HIGH STREET, S.W.19 
01 -540 351 3 01 -540 3955 



THE BEST STORIES 
BY THE BEST WRITERS 

ARGOSY is the most lively and stimulating 
fiction magazine of today. It publishes new 
short stories from all over the world. Only the 
best writers contribute to its pages: in fact, 
there is only one test for an ARGOSY 
story — it must be good. Buy it every month. 

argosy 

Obtainable from all Newsagents and Bookstalls 
— Monthly 3/6 



TRADER SERVICE SHEETS 

5/- each plus postage 
We can supply Trader Service Sheets for 
most makes and types of Radios, Tape 
Recorders and Televisions — Manuals for some. 



Cheques and open P.O.s returned if sheets not 
available. 

OAKFIELD ENTERPRISES 

LIMITED 

30 CRAVEN STREET, STRAND 

LONDON WC2 
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1969 List now 
available at 2/- 
plus postage 

From ....... 

Address 



If list is required 
indicate with X 





enclose remittance of. 

(and a stamped addressed envelope) 

s.a.e. with enquiries please 

MAILORDER ONLY (December PT) 



NEW RANGE BBC 2 AERIALS 

All U.H.F. aerials now fitted with 

tilting bracket and 4 element grid 

reflectors. 

Loft Mounting Arrays, 7 element, 37/6. 

1 element, 43/-. 14 element. 52/6. 
18 element, 60/-. WaJl Mounting with 
Cranked Arm. 7 element. 60/-. 11 
element. 67/-. 14 element. 75/-, 18 
element, 82/6. Mast Mounting with 
2 in. damn. 7 element, 42/6. 11 
clement, 53?-. 14 element. 62/-. 18 
element. 70/-. Chimney Mounting 
Arrays. Complete. 7 element. 71/6. 

1 element. 80/-. 14 element, 87/6. 
18 element, 95/-. Complete assembly 
instructions with every unit. Low Loss 
Cable, 1/6 yd, U.H.F. Pieamps from 
75/-. . State clearly channel number 
required on all orders. 

BBC-ITV AERIALS 

BBC (Band 1). Tele- 
scopic loft. 25/-. External 
SID, 30/-. "H". £2 15s. 
ITV (Band 3). 3 element 
loft array, 30/-. 5 
element, 40/-. 7 clement, 
50/-. Wall mounting, 
3 element, 47/6. 5 ele- 
ment. 52/6. 

Combined BBC / ITV 
Loft 1 + 3. 40/-. 1+5. 
SO/-. 1 + 7. 60/-. Wall 
Mounting 1 + 3, 57/6. 
1 + 5, 67/6. Chimney 
1 + 3, 67/6. 1+5, 75/-. 
VHF transistor pre amps, 
73/-. 

COMBINED BBC-I - ITV - BBC-2 
AERIALS. 1+3+9. 70/-. 1 + 5+9, 
80/. 1+5 + 14, 901- 1 + 7 + 14. 100/-. 
Loft mounting only. 
F.M. (Band 2). Loft S/D, IS/-. "H". 
32/6. 3 element. 55/-. External units 
available. Co-ax. cable, 8d. yd. Co-ax. 
plugs, 1/4. Outlet boxes, 5/-. Dipkier 
Crossover Boxes, 13/6. C.W.O. or 
C.O.D. P. & P. 6/-, Send 6d. stamps 
for illustrated lists. 

Caller welcomed. Open all day Saturday*. 

K.Y.A. ELECTRONICS (Dept.p.T.) 

40-41 Monarch Parade, London Rd., 
Mitcham, Surrey. 01-648 4884. 
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Practical Television Classified Advertisements 

The pre-paid rate for classified advertisements is 4/- per line (minimum order 12/-), box number 1/- extra. 
Semi-display setting £2 10s. Od. per single column inch. All cheques, postal orders, etc., to be made 
payable to PRACTICAL TELEVISION and crossed "Lloyds Bank Ltd." Treasury notes should always be 
sent registered post. Advertisements, together with remittance, should be sent to the Classified Advertisement 
Manager, PRACTICAL TELEVISION IPC Magazines Ltd., Fleetway House, Farringdon Street, London, 
EC4, for insertion in the next available issue. 



SITUATIONS VACANT 

ENGINEERS. A TECHNICAL CERTIFI- 
CATE or qualification will bring you 
security and much better pay. Elcm. and 
adv. private postal courses for C. Eng., 
A.M.I.E.R.E., A.M.S.E. (Mech. &. Etec.). 
City & Guilds, A.M.I.M.I., A.I.O.B., and 
G.C.E. Exams. Diploma courses in all 
branches of Engineering — Mech., Elec., 
Auto., Electronics, Radio, Computers, 
Draughts, Buildings, etc. For full details 
write for FREE 132 page guide: BRITISH 
INSTITUTE OF ENGINEERING TECH- 
NOLOGY, (Dept. 17 IK), Aldermaston 
Court, Aldermaston, Berks. 



RADIO AND TV Exams and Courses by 
Britain's finest home study School, Coach- 
ing for Brit.I.R.E., City and Guilds Ama- 
teur's Licence, R.T.E.B., P.M.G. Certificate 
etc. Free brochure from British National 
Radio School, Russel Street, Reading. 



TECHNICAL TRAINING 

CITY & GUILDS (electrical, etc.) on 
"Satisfaction or Refund of Fee" terms. 
Thousands of passes. For details _ of 
modern courses in all branches of electrical 
engineering, electronics, radio, TV, auto- 
mation, etc., send for 132-page handbook— 
FREE. B.I.E.T. (Dept. 173K), Alder- 
maston Court, Aldermaston, Berks. 



MISCELLANEOUS 



TELEKINESIS (fantastic Russian Ex- 
periments); E- Waves (thought influencing 
matter); hyperspace, UFOs etc. Did you 
see us on T.V.? Send S.A.E. : Fara- 
physical Laboratory, Downton, Wilts. 



EDUCATIONAL 



AERIALS 



BAKER and BAINES 

FOR TELEVISION AND F.M. AERIALS 

Examples of prices; F.M. dipole 21/-, H 38/-, 
BBC dipole 30/-, X 3B/-, H 41/-, 3 ele B9/-, 
ITA 3 ela 26/-, 5 ele 34/-, 8 ele 47/6, 1 3 ele 7 1 /-, 
Double 8 112/-, 13 159/-, combined BBC/ITA 
I + S 45/-, H + 5 69/-. X + S 75/-. BBC 2 14 ele 
37/-, 18 ele 54/-. 22 ele 63/-. double 22 142/-. 
Poles, lashings, Coax, diplexers, etc. 5AE for 
lists. Please state channel when ordering. 
11 DALE CRESCENT, TUPTON, CHESTERFIELD 



FOR SALE 



VALVE CARTONS at keen prices. Send 
1/- for sample and list. J. & A. BOX- 
MAKERS, 75a Godwin Street. Bradford 1 . 



14", 17* T.V.s. Complete, untested. £3 
c. paid. Also spares, mains radios. Some 
s/h washer spares. S.A.E. Cooper, R/o 
394 Victoria Road, Birmingham 6. M.O. 
only. Phone 021 327 0032. 



BECOME "Technically Qualified" in your 
spare time guaranteed diploma and exam. 
Home-study courses in radio TV servicing 
and maintenance. T.T.E.B. City and 
Guilds, etc., highly informative 1 20- page 
Guide— FREE. CHAMBERS COLLEGE 
(Dept. 858K), 148 Holborn, London, E.C.I. 



TV and RADIO, A.M.I.E.R.E., City & 
Guilds, R.T.E.B., Certs., etc. on "Satisfac- 
tion or Refund of Fee" terms. Thousands 
of passes. For full details of e*ams and 
home training courses (including practical 
equipment) in all branches of Radio, TV, 
Electronics, etc., write for 1 32-page Hand- 
book— FREE. Please state subject. 
BRITISH INSTITUTE OF ENGINEER- 
ING TECHNOLOGY (Dept. 172K), 
Aldermaston Court, Aldermaston, Berks. 



TRAIN FOR SUCCESS 
WITH ICS 



Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for City & 
Guilds (Telecoms Techn's Cert, 
and Radio Amateurs') R.T.E.B., 
etc. Many non-exam courses 
incl. Closed circuit TV, Numerical 
control & Computers. Also self- 
build kit courses — valve and 

transistor. 

Write for FREE prospectus and find out 

how ICS can help you tn your career. 

ICS, DEPT. 560, 1NTERTEXT HOUSE, 

STEWARTS ROAD, LONDON, SW8. 



SERVICE SHEETS 



WANTED 



AVO METERS, models 8 & 9, any 
quantity, any condition, also Wee Meggers. 
Send for packing instructions. Huggett's 
Ltd., 2/4 Pawsons Rd., W. Croydon, 



SERVICE SHEETS purchased, HAMIL- 
TON RADIO 54 London Road Beihill. 



WANTED new valves, television, radio- 
grams, transistors, etc. STAN WILLETTS 
37 High Street, West Bromwich, Staffs. 
Tel: WES 0186. 



DECCA D.M.4. Frame output Trans- 
former. Browne, 91, Cannerby Lane, 
Norwich. NOR 68R 



CASH PAID for Newnes Radio & Tele- 
vision Servicing manuals. — complete or 
part sets wanted. Details first please- — 
29 Parkesway, Saltash, Cornwall. 



SERVICE SHEETS. Radio, T.V., 5,000 
models. List 1/6 S.A.E. enquiries. TEL- 
RAY, 11 Maudland Bank, Preston. 



BY 100s, 3/9 each; 3 for 10/-, with Free 
Surge Resistors, Lesmar, 1 5 Conholt Road, 
Andover, Hants. 



SERVICE SHEETS (1925-1969) for 
Televisions, Radios, Transistors, Tape 
Recorders, Record Players, etc., by return 
post, with Free Fault-Finding Guide 
Prices from 1/-. Over 8,000 models 
available. Please send S.A.E. with all 
orders/enquiries. Hamilton Radio, 54 
London Road, Bexhill, Sussex. 



SERVICE SHEETS with Free Fault 
Finding Chart, 4/6. S.A.E. Lesmar, 15 
Conholt Rd., Andover, Hants. (Mail only.) 



LARGE SUPPLIER 

OF 

SERVICE SHEETS 

(T.V., RADIO, 

TAPE RECORDERS, 

RECORD PLAYERS, 

TRANSISTORS, 

STEREOGRAMS, 

RADIOGRAMS, 

CAR RADIOS) 

FREE. Fault Tracing Guide or 

TV list on request. 

Only 5/- each, plus large S.A.E. 

(Uncrossed P.O.s please, returned 

if service sheets not available.) 

C. CARANNA 

71 BEAUFORT PARK 

LONDON, N.W.11 

We have the largest supplies of 

Service Sheets (strictly by return 

of post). Please state make and 

model number/alternative. 

Mail order only. 
SETS & COMPONENTS 

NEW! AU-range (40-860 MHi) pre 
Amplifier. High gain T/V all channels, 
inc UHF, colour, FM/VHF Radio, Stereo, 
etc., built-in power unit. Precision job, 
superb value at £7 12s. 6d. p.p. and ins. 
paid to any address in U.K. or s.a.e. for 
literature. Johnsons (Radio) St. Martins 
Gate, Worcester, (Est. 1943). 



SETS & COMPONENTS (continued) 
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TELEVISION TUBE SHOP 

ALL THE LATEST NEW TUBES 
AT REDUCED PRICES 

A28-I4W £11. 0.0 

A47-IIW £9.19.6 

A47-I3W £11.15.0 

A47-I4W £7.12.6 

A59-1IW £12.19.6 

A59-I3W £14.15.0 

A59-I5W £9.10.0 

A59-I6W £14.15.0 

AW2I-II £10.10.0 

AW36-20, 21 £5.12.6 

AW36-80 £5. 7.6 

AW43-80 £6. 7.6 

AW43-88, 43-89 £6.12.6 

AW47-90.91 £7.10.0 

AW53-80.. £8.17.6 

AW53-88, 53-89 £8.5.0 

AW59-90, 59-91 £8.15.0 

CI7BM, FM, HN £6. 7.6 

CI7LM, PM, SM £6.12.6 

C2IHM, SM,TM £8.17.6 

CMEI20I £12.10.0 

CMEIIOI £11.19.6 

CMEI60I £10. 5.0 

CMEI702, 1703 £6.12.6 

CMEI705 £7. 7.0 

CMEI90I, 1903 £7.10.0 

CME2I0I.2I04 £8. 5.0 

CME23OI.2302 £8.15.0 

CME2306 £14.15.0 

CRM93 £5.10.0 

CRMI24 £5.10.0 

CRMI4I.2, 3,4 £5. 2.6 

CRM.71,2, 3 £6. 7.6 

CRM2ll f 2I2 £8.17.6 

MW36-24, 44 £5. 2.6 

MW43-64.69 £6. 7.6 

MW43-80 £6. 7.6 

MW53-20 £8.17.6 

MW53-80 £8.17.6 

7405A £6.12.6 

T5D2I7, 282 £11.10.0 

All tubes tested before despatch and 
guaranteed for 12 months. 

Re-processed tubes also available at 
reduced prices. 

CARRIAGE 10/-, via B.R.S. or 16/- vie 
passenger train. Add 2/6 for Compre- 
hensive insurance. 

Midland Stockists: — 
Amateur Electronics, 
5(8/520 Alum Rock Road, 
Birmingham 8 

TELEVISION TUBE SHOP 

48 BATTERS EA BRIDGE ROAD 
LONDON, S.W.I I. BAT 6859 

WE GIVE GREEN SHIELD 
STAMPS 



BARGAIN PARCELS 

ANY 1—2/-, 5—9/-. 100— £5 10/-. 

FROM THE LIST BELOW 
ECC82, ECC83, ECL80, EF80, EF85, 
EF183, EBF80, EBF89, EB91, EY86, 
PCC84, PCC89, PLF80. PCF82, PCF86 
PCL82, PCL83, PCL84, PL36, PL81, 
PL82, PL83, PY32, PY33. PY81, PY82, 
PY800, PY801, U26, U191, 6-30LZ, 
30FLI, 30F5, 30PL1, 30P4. 

BY 100 TYPE RECTIFIERS WITH 

SURGE RESISTORS 2s. 6d. each 

U.M.F. AERIAL BOOSTERS 

TRANSISTORISED, CAVITY TUNED. 
HIGH-GAIN, ALL U.H.F. CHANNELS, 
COMPLETE WITH BATTERY AND 
LEAD 69/- ALL GOODS ARE RETURN- 
ABLE WITHIN 7 DAYS IF NOT SATIS- 
FIED. P. & P. 1/- 

VELCO ELECTRONICS 

62 Bridge St., Ramsbottom, via Bury, 
Lanes. 



BOB'S BARGAINS. 10 assorted your 
choice 14/6. 100 assorted £5-10-0. PC F80 
PCC84 PL81 PL36 PY81 PCL82 PCL83 
EF85 U19I U301 30F5 30P12 PY33 
PY32 PY82 EB91 ECL80 ECC82 EBF80 
EBF89 6BW7. The following valves only 
at 12/6 per doz. EF80 EY86. All valves 
tested, 3 BY J 00 type rec. with surge res. 
9/- p. & p. 6d. New 25k ohm w.w. controls 
21- p. & p. 6d. EKCO U25 type plastic 
l.o.p.t. housings 12/6 p. & p. 21-. 
Mail Order Only. 2 St. James St., 
Rawtenstail, Rossendale, Lanes, 



150 NEW ASSORTED Capacitors, Re- 
sistors, Silvered Mica, Ceramic, etc. 
Carbon, Hystab. Vitreous §-20 watt, 12/6. 
Post Free. WHITSAM ELECTRICAL, 33 
Dravton Green Road, West Ealing, 
London, W.I 3. 



WITWORTH 
TRANSFORMERS LTD. 

Dipt. P.T., 26 All Saint. Road, 

North Kensington, W.I I 

Telephone: 01-229 9071, 9 a.m. till 5 p.m. 

TELEVISION LINE 

OUTPUT 
TRANSFORMERS 

PRACTICALLY ANY MAKE OR MODEL 
SUPPLIED OR REWOUND 

EKCO. FERRANTI, OYNATRON 

Replacement cases 16/- each, please state 
model. 

S.A.E. for return of post quotation. 
TERMS: Cash with order or C.O.D., please 
add 4s. for postage. 

C.O.D. orders will be charged 6s. 
Transformers fully guaranteed. (98 



R & R RADIO 

51 Burnley Road, Raw tan still 

Roiiendaie, Lino 

Tel. i Roiiendale 3151 

VALVES BOXED, TESTED & 

GUARANTEED 



EF80 II- 
EBFS9 316 
ECC82 3/- 
ECL60 3/- 
EFS0 
EF85 
EY8S 
EZ40 



1 16 

3/- 
4/- 

416 



E3C4I 4/6 



PCC84 3/- 

PCF80 31- 

PCF82 

PCL62 

PCLB3 

PL36 



PLBI 
PL83 
PY33 



3/6 
41- 
41- 
5/- 
41- 
41- 
51- 



PYai 

PY82 

UI9I 

6F23 

30F5 

30LI5 

30P12 

30CIS 



3/6 
3/- 
4/6 
51- 
2/6 
5/- 
4/6 
5/- 



50CD6G 7/6 



Transistor Audio Pack. 2G339A, 2G38IA, 
2G37IB, 10/- each, posted. 

POST: ONE VALVE 9d. TWO TO SIX 6d. 
OVER SIX POST PAID. 



EX N.E.V. C.C.T.V. Camera and Monitor 
Circuits, S.E.A. for list. LOWE, 35 Hensley 
Point, Hackney, London, E.9. 



NEW BVA VALVES! Huge range by return postal service well known to the trade. 
Brief list of television types herewith, full list s.a.e. 



DY86/7 

EB91 

ECC82 

ECL80 

EF80 

EF85 

EF183/4 

EH90 

EY51 

EY86/7 

PC86/B 

PC97 

PC900 

PCC84 

PCC89 

PCF80 



8/- 

5/~ 

8/6 

8/- 

8/- 

8/3 

11/3 

10/3 

7/6 

7/9 

10/3 

8/3 

10/3 

9/3 

12/3 

10/3 



PCF86 


12/3 


PY82 


7/- 


PCF801/2 


12/3 


PY800/1 


8/3 


PCF805 


13/- 


R19 


13/- 


PCF808 


13/6 


U25 


15/- 


PCL82 


10/3 


U26 


15/- 


PCL83 


12/3 


U37 


15/- 


PCL84 


10/3 


U191 


14/6 


PCL85 


10/6 


U193 


8/3 


PCL86 


10/3 


U251 


17/3 


PL36/8 


12/9 


U301 


17/- 


PL81 


10/3 


U801 


24/- 


PL83 


10/3 


6/30 L2 


15/6 


PL84 


8/3 


6AT6 


9/9 


PL500 


16/6 


6BW7 


13/9 


PL504 


17/- 


6CD6G 


28/- 


PY81 


8/3 


6F23 


15/6 



20L1 


19/6 


20P4 


20/- 


30C15 


13/9 


30C17 


15/9 


30F5 


16/6 


30FL1 


12/9 


30L1 5 


15/3 


30L17 


14/6 


30P12 


15/6 


30PL1 


12/9 


30P4MR 


20/- 


30P19 


12/9 


30PL1 3 


18/6 


30PL14 


18/6 



etc., etc. 



POST FREE OVER £3— LATEST ENCAPSULATED BY 100 & 33 ohm res, 4/- 1 



SEE SEPARATE 
TUBE LIST etc. 

Tel. 449/1934 & 7873 
(Robophone) 



PHILIP H.BEARMAN 

{Suppliers to HM Govt, etc.) 

6 Potters Road, New Barnet, Herts. 



CALLERS 
WELCOME 

Closed Thursday & 
Saturday afternoons 
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SETS & COMPONENTS 





REBUILT 


AND NEW TUBES— TWO YEARS GUARANTEE 






RE-BUILT 


BRAND NEW 


A FEW SAMPLE TYPES. REMEMBER WE STOCK EVERY 

TUBE 


& 

in 

a 
tc 
o 

in 

z 

3 

I 

o 

I 


K 
0* 
H 

o > 

m 
& S 

j. i 

o 

3 


17" 


@ £4 14 6 


£5 10 


CMEI7Q2, AW43-80, CRMI73, MW43-80, MW43-69*. 
CRMI72*. AW43-88, AW43-89, CMEI705. CM E 1703, CI7AF, 
CI7SM etc. 


\r 


@ £4 17 6 


£5 19 


CMEI903, CM E 1902, CMEI90I, AW47-90, AW47-9I, A47-I4W 
CI9AH, CI9AF, CI9A. 


2I" 


@ £6 5 


£8 10 


CME2I0I. AWS3-88, AWS3-89, CRM2E 1*. CRM212*. MW53- 
20*. MW53-80*. 


2 y 


@ £6 5 


£8 19 


CME2303. CME230I, AW59-90, AW59-9I. 




TWIN ,| 

PANELS 1 ' 




* NEW ONLY. NO REBUILDS 


,„ CMEI906 \ ,, n 
t A47-I3W / £10 


1 23" SgBw } £13 1 


EVERY TUBE IN STOCK INCLUDING II", 12", 16* PORTABLES, PANORAMA A RMGUARDS + Philips Tvette 
and KB Featherlight etc. TERMS: CASH WITH ORDER. CARRIAGE ANYWHERE IN GT. BRITAIN 9/- per Tube 

COMPARE OUR PRICES 
WILLOW VALE ELECTRONICS LTD., The Service Dept. Wholesaler!, 4 The Broadway, Harwell. London, W.7 



LOOK .' Nearly every type in stock now ! ! 
NEW TELEVISION TUBES ! 

TWO YEAR FULL REPLACEMENT GUARANTEE 
SEE THE DIFFERENCE A NEW TUBE CAN MAKE TO YOUR VIEWING— 
LATEST SCREENING TECHNIQUES INCLUDING TINTED SCREENS ON 

19* & 23" TYPES 
Large stocks by Cathodeon &- other leading manufacturers so why buy 
ordinary rebuilds? 

4 weeks delivery, prices on application 
12" £3 (not 110°) 14" to 16 w (not 1 10°) £4 1 5 

17* £5 15 6 19* 1901 & 1 9AH £7 10 

Other 19" mono tubes— all £6 17 6. Carriage all 12/-. All 21" mono 
tubes — £7 15 0, 23" mono tubes £9 10 0. Carriage 15/- 
RIM BANDS, 19" £8 10 0; 23" £11 10 Carriage 

TWI N PAN ELS, 1 9* £9 1 7 6; 23" £1 2 1 20/- 

Bulk enquiries welcomed, special terms. 

PHILIP H. BEARMAN 

(Suppliers to H.M. Govt, etc.) 

6 POTTERS ROAD, NEW BARNET, HERTS. 

Closed Thurs & Sat afternoons TEL. 449/1934 Robophone & 7873 



TOWER BY LTD 

For Line Output* and Deflector Coil* 

We have the Country's largest stock of Manu- 
facturer's Original (or Authorised Replacement) 
Line Output Transformers for many "difficult" 
makes, including Ambassador, Baird, Cossor, 
Dacca, Dynatron, Fkco, Ferguson, G.E.C., 
H.M. V,, K.B., Matteradio, Peto-Seott, 
Philips, Regentone, RGD, Sobell, Ultra, 
etc. Also deflector coils output and oscillator 
transformers, inc. Alba, Bush, Murphy. 
Examples, L.O.P.T. Murphy 310/350/410/540/ 
659/759, 117/-; Bush TV80 117/-. TV22 & 24, 
78/6; Cossor 950 77/6; Ferguson 306/308 79/6; 
Philips 176SU L.O.P.T. assembly 122/6; Ultra 
1984-lODc 101/}. 
Rewind most L.O.P.T. 90/-. 

SPECIAL OFFER 
Bkco improved type for Models T221, 231, 310 
all ac 45/- J Ferranti 14T4 series inserts 25/-: 
Phllco 1019/1021 52/6. Terms: C.W.O. or 
C.O.D, (3/6) post/ packing 6/-: 2 or more 
L.O.P.T. s post/packing free. 
All enquiries answered but regret no lists 
available. Same day delivery on most types, 

TOWER BY LTD 

MAIL ORDER DIVISION OF T.C.S. LTD. 

70 STRBATHAM HILL, LONDON, SW2. 

Tel! 01-674 21 BS. 



BY 100 TYPE 6 for 10/- 
RECTtFIERS 

SUPER SILICON TV etc.. 1200 PIV, 
800 MA 5/- or complete with instructions, 
resistor, condenser 6/6. 400 PIV. HW 
6 amp 6 -. CONTACT COOLED, 
I4RAI282/FCI0I S/-, EC I 12/6, EC2, 12/6 
30v. 250mA FW 5/-, FCI 16 7/6 FIN TYPES. 
Equivs. for RM4 7/6, I4A97 13/6, I4A86 7/6, 
I4AI00 10/6, RM3 3/-. CHARGER RECT. 
FW 12 volt IA 5/-. 4 amp 10/6. CHARGER 
TRANSFORMER 12/6/2 vole 4 amp 21/6, 
2A 16/6, I A 13/-, all plus 3/- p & p. 
LINE O.P. TRANS: All 30/- each. 
Cossor 948, KB., QV30, Peto Scott 1920, 
1726, 1729. 1730. Murphy V3S0 and V230 
Philips I446U/4S and I746U/45 with EYSI. 
TRANSISTORS AFI78 11/8, AFI86 10/-, 
BFI8I 7/-, OC45 2/-. 
MULTIMETERS from 32/-. 
Stamped envelope for full latest selection 
and bargain offers in CHEAP METERS, 
RADIOS, BABY ALARMS, INTER- 
COMS, WALKIE-TALKIES, SINCLAIR. 
Under £1 P. & P. 6d„ £1 to £3 £/6d. C.O.D. 
3/6d. extra. 

MAIL ORDER ONLY UK ONLY 

DURHAM SUPPLIES 

367 KENSINGTON ST., BRADFORD 8, YORKS 



TOHEL.P THE HOME CONSTRUCTOR 

Heathkit now make available our surplus 
Resistors, Capacitors, etc., at Bargain 
Prices. Send for tists. E. Moyle, Daystrom 

Ltd,, Gloucester, 



PADGETTS RADIO STORE 

OLD TOWN HALL, 
LIVERSEDGE, YORKS. 

NEW TELEPHONE NUMBER 
Telephone: Heckmomlwilie 4285 
Jap. Haiti Teit Meter. Size 3}*2in. specifications, 
sensitivity 1000 ohm per volt AC/DC. DC voltage 
0.12V, 0-1-20V, 0-1200V. AC voltage 0-12V, O-120v, 
0-1200v. DC current U-1MA 120MA. Resistance 0- 
200 ohm. 80/ - post paid. 

New 12in, Speakers with bollt-in Tweeter, 3 ohm and 
IS ohm— 6 watts mai, 28/8. Post paid. 

Speakers removed bom TV Sett. 

Bin. Round, 3/-, P/p 3/-. 6 ior 24/- post paid. 

0i4in., 3/-, F/P 3/-. 6 for 84/- post paid. 

5in. Round, 3/-, P/p 3/-. 6 for 24/- post paid. 

7i4in., 6/-, P/p 3/-. 6 tor 34/- post paid. 

SiSjin.. Slot speakers 6/-, P/p 3/*. 6 for 30/- post 

paid. 

SiSin., 6/8, P/p 3/6. 

EeclatmeA TV Tubes with six months' guarantee 
17in. types AW43/SO, AW43/8S 40/-. MW43/69 80/-. 
14in. types, 17/-. All tubes IE/- carriage. 

TV Tubes as above with slight scratch on face fil, 
carriage 12/-. 

Speaker Output Transformers removed from TV 
3 ohm, secondary, 6 for 10/- post paid. 

Untested. TV 17in. tqimre box type, 60/-, carriage 
15/-, Passenger train double rate. 

TOp Grade Mylar Tapes. 7in. standard, 11/8, Long 
play, 14/-. 71n. Double play, 19/0. Sin. Standard 
7/9; 5 In. Long play, 10/- pl"6 post on any tape 1/0. 

Jap Earpieces, small or large. 1/U post paid. 
Magnetic, 8 ohm. 

Silicon Rectifiers, 500 MA 800 PIV, 2/8 post paid. 
24/- dozen poet paid. 

G. P, Diodes, 3/0 dozen post paid. 

VALVE LIST 

Ex. Equipment, 3 months' guarantee 

Single Valves Poet 7d., over 3 Valves p. « p. 



ABP12 


1/6 


PCLS3 


87- 


EBB I 


fid. 


PL38 


W- 


EP8S 


3/- 


PL8I 


47- 


EBF80 


91- 


PY33 


bi- 


ECCS1 


91- 


PYS1 


ne 


ECC82 


91- 


FY82 


va 


ECC83 


*l- 


PZ30 


w- 


F.F50 


V- 


U191 


W- 


EF91 


fid. 


U281 


w- 


EY86' 


6/- 


T7282 


6/- 


KT36 


6/- 


C301 


61- 


FCC84 


2/- 


TT32B 


61- 


PCFSO 


2/- 


TJ2S1 


6/- 


PCL83 


*./- 


6B8 


1/8 



es p. 4 p 


paid. 


0BW7 


2/S 


6K7 


1/9 


8U4 


6/- 


6P2o 


!./- 


10P13 


2/8 


186BT 


88 


20D1 


3/. 


20 PI 


6/- 


20P3 


U.'ti 


30PLI 


o/. 


30P12 


6/- 


30EB 


s/e 


30FL1 


6/- 


6/30L2 


6/- 



REBUILT TUBES! 

You're safe when you buy from 
RE-VIEW! 



^ Each tube is rebuilt with a completely 
new gun assembly and the correct voltage 
heater. 

^ Each tube comes to you with a guarantee 
card covering it for two years against all 
but breakage. 

■fc Each tube is delivered free anywhere 
in the U.K. and insured on the journey. 

^ Each tube Is rebuilt with experience and 
know-how. We were amongst the very 
first to pioneer the technique of rebuilding 
television tubes. 

RE-VIEW ELECTRONIC TUBES 

237 LONDON ROAD, WEST GROYDON, 
SURREY. Tel. 01-689 7735 




HERE IS WHAT YOU 
PAY: 



I2in. . 


.. £4.15.0 


14in. . 


. . £5. 0.0 


ISin. . 


. . £5. 5.0 


I7in. . 


. . £S, 5.0 


I9in. . 


.. £5.15.0 


2lin, . 


. . £7. 5.0 


23in. . 


. . £8. 0.0 


l9in.Tw 


in Panel £7.10.0 


23tn, 


„ , . £10. 0.0 



Cash or cheque with 
order, or cash on deffvery 

Discount for Trade 



A NEW "KING TELEB00STER 




THE M4 
DUAL BAND 
V.H.F. UNIT 

KING . . . 

the name you 
can depend on. 

* Boosts all Band III and any specified Band I 
Channel simultaneously. 

* Still higher gain , . . nominally 17-18 d.B. both 

Bands, 
' Very low noise third generation passivated 

transistor. 
' Fitted fly lead . . . installed in seconds. 

* Neat and compact in quality case 3i" * 3" * 1f* 
Brown or ivory — cork base. 

* Highest grade components. 

* No increase in price. 
75/- Battery model OR 

£5 17s. 6d. Self contained Mains version. 
P/P 2/6d. Specify Band I channel when ordering. 
Soie Manufacturers: 

TRANSISTOR DEVICES LIMITED 

Bridge House, Newton Abbot. South Devon 

Literature on request. 



UHf KITS AND TELEVISION SPARES 

DBF 626 Moilliy your set to BSL-i, ITA2. IBSa lo 1085 models covered. 
M.i'iufictorwa conversion kits and tuners at reduced price*. Lists available. 
SPECIAL OFFEBS: Leading Brit, maker UHF/VHF trandrtd. 6 postn, posh 
l.uiti.ntnnm) ean be used as 6 potto. L'BF tuner) 84-10-0 VHV, VHP tiansistd. 
IK panel 88-10-0. taoL ebonite P.p. i 8. _-_,. 

SOBEL1 QEC dtul 405/.V25 IF amp. and o.p chassis lor!, circuit 32 6 TSLTKA 
IWeC to 2384 623 IF amp, chassis and switch incl. circuits 86,'- p.p. 4/0. 
DHF TUBEBS Transistd. Incl, circuit. 60- P-p, 4/6. _ , ., 

TV SIOS AL BOOSTSB BUM Sens, gain all stations, PYE/LABGEAR tf af« <1 
BRCI TTA or TJHF Bsttery "ptag to", 76/- UHF Mains "prog In", W/8 1 HF 

Masthead M /- P ost tree. ____ ___-._ ,,, 

FIREBALL TUBEBS Used /good cond. *0> PUSH 8UTTOB TUBEBS 
Fur Ultra 1994, Sobell 280, BGD 912, 610, BEG 17,18. 192. Used/good cond. 
80 - Pleasey, Ekco, Ferrantl. incl. valves 58 8 p.p. 4,8. . , 

TURRET TUBEBS PET0 SCOTT WW. COSSOR l»n. DECCA DR 9S. 101 606 
60 -. 0Y1DOB SO- EKCO 283/830 86.- KB Fcstbcrllght, Philips 1BTO170 
iSeries, Sobetl 1010 88'- p.p. 4/6. Large selection ch, colls, 
LIKE OUTPUT TRABBTS, Popular types available, brand new replacements 

fully guar. A selection which can b« supplied, p. p. 4/8, C.Q.D. 9)8. 

PHILIPS 17TGlCH>range,STOlVLA 101 I/low 70- _ " ■" 

BUSH TVC3 to SO jge LOFT Inserts pp. 8,- 

EKCO ski to 331 CU23 or U20 types) 48 6 Albs 853, 658 

FEB8AHTI 1001 to 1018 <U23 or U26 types) 486 Ruih TV32, 36, 43; 
EKCO Ml to 894, FEBBAHTI 1021 to loti* 76 : Couor 033 to 960 
EKCO/FEBRARTI 418, 1098. etc. . Ml.. _ p „ M 

DECCA DM17. 8, 4 170") DRM. I • • 78 8 J;* 00 ™"°, 

FERG 80S to 436, 42 6; SOS to 727 . . 86,- Emerson 700 range 

FEBC KHV MARCONI ULTRA PHILCO FarRosan 203 la 246 

3600, 4600. 4600, 6800, 1100 range*. Jellypot 66/-;Femnti 14T4, 17T4 

KB wrni, 020 i. so 1, Rvio.uo, 30, avw 45 - iF „ im l0 21K6 

KB I.FT5U, .10. 100. MV40, SO, 60 . . |0 _ 

MARCOS I VT1S7 to 172 65 KB HF70. OV90, FV40 

SEC 802 to 346, 46 -i 449. 3000 series 89,6 PYP20. ttVlO. 80, 80 86- 

HMV 1808,9. 1870(1. 42 6; 1890 to 1024 . 66 - KB BSD Festherligbt 60 
PTE VT17, C3. CTM, CW17 17 "1. 17/8, KRBGD TCI. 2, 3. 4 86 - 

110 to 510, 700. M0. lU to 40F . . 8* 8 » ' „,-,__ ™-, ffl « _ 

P AM IB VICT A smuT. LOPT8 to above Py t 62 6 PET0 "J™* , 33 738 ». 
PETO SCOTT U19 to 1725, 85.- j 733 to 7:tt 780 PhBeO 1981 series 86.'- 

SOBEIX'KeMICHTPei73,180,T23,24,17s Philipi 17TB100 rsuge 86- 

278. SCS4. 270. MP 17, 18.M72,74,, .. « - prs VT4. VT7 48/6 

'.'v^-- , ,;:! 4 vL < !- 1 M rl^* M7S ' 76 ' 93 886 BOD D17. 690 .0 618 86.- 
PHILCOIOUmJ l«l°«M loM toioeo! \ 68/" BBO JH'IMJ to l^M!- 
TJLTBA 1770 to 2384. PttOT PT450 to C50 62'«U1U» 1770 1780 range 86. - 
SCAN COILS. Frame O/Pj trame/llne osc trans, mains dropper, controls, etc, 
NEW SCAB COtta HO types stirphu special offer. FYE, EKCO, ULTRA, KB. 
J'iLOT. MVBPH V. 80 - FRAME O/P TRAS8. 80BELL 17/6, PP. 4/fl. 
FVQt'IBIEB invited, (juotations piven. C.O.D. despatch available. 

MANOR SUPPLIES 

84 GOLDERS MANOR DRIVE, LONDON, N.VV.11 

Calif «■ 580b HIGH ROAD nr. GrsnvillB Koid; H. FtMOisy K.1Z. 
HIL911H (01-14* BUS) 
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VALUABLE NEW HANDBOOK 

10 AMBITIOUS 





Have you had your copy of " Engineering Opportunities"? 



The new edition of "ENGINEERING OPPOR- 
TUNITIES" is now available — without charge- 
to all who are anxious for a worthwhile post in 
Engineering, Frank, informative and completely 
up to date, the new "ENGINEERING OPPOR- 
TUNITIES" should be in the hands of every 
person engaged in any branch of the Engineering 
industry, irrespective of age, experience or train- 
ing. 

On ' SATISFACTION or 
REFUND of FEE' terms 

This remarkable book gives details of examina- 
tions and courses in every branch of Engineering, 
Building, etc., outlines the openings available and 
describes our Special Appointments Department. 

WHICH OF THESE IS 
YOUR PET SUBJECT ? 

RADIO ENG. 

Advanced Radio — Gen. 
Radio — Radio Servicing — 
Telecommunications — 
Sound Recording — Auto- 
mation—Practical Radio — 
Radio Amateurs' Exam. 

FLECTRICAL ENG. 

Advanced Electrical £ng. — 
Gen. Electrical Eng.— 
Installations— Draughts- 
manship— Illuminating 
Eng.—Refrigerat ion — 
Elem. Electrical Science — 
Electrical Supply— Mm in g 
Electrical Eng. 

CIVIL ENG. 

Advanced Civil Eng. — ■ 
Municipal Eng. — Structural 
Eng. — Sanitary Eng. — 
Road Eng. — Hydraulics — 
Mining— Water Supply — 
rctrol Tech. 



TELEVISION ENG. 
Advanced Television Eng. — 
Gen. Television Eng. — Tele- 
vision Servicing and Main- 
tenance. 

ELECTRONIC ENG. 
Advanced Electronic Eng. 
Gen. Electronic Eng.- — 
Applied Electronics — 
Practical Electronics — 
Radar Tech. — Frequency 
Modulation — Transistors. 

MECHANICAL ENG. 

Advanced Mechanical Eng. 
Gen. Mechanical Eng. — 
Maintenance Eng. — Diesel 
Eng. — Press Tool Design- 
Sheet Metal Work — 
Welding — Eng. Pattern 
Mak ing — Inspection — 
Draughtsmansh ip — 
Metallurgy — 
Production Eng. 

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS 
INCLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, 
INSTRUMENT TECHNOLOGY, WORKS STUDY, MATHE- 
MATICS, ETC. 

Which qualification would increase your earning power? 
BSc (Eng.), A.M.S.E,, C.Eng., A.M.I.E.R.E., R.T.E.B., A.M.I. P. E., 
A M.I M.I., A.M.I.E.D., A.R.I.B.A.. A.I.O.B., P.M.G., A.R.I.C.S., M.R.S.H., 
A.M.I.Mun.E., CITY £r GUILDS. GEN. CERT OF EDUCATION, ETC. 

British Institute of Engineering Technology 

4«A ALDERMASTON COURT. ALDERMASTON, BERKSHIRE 



THIS BOOK TELLS YOU 

HOW to get a better paid, more interesting 

job. 

HOW to qualify lor rapid promotion, 

HOW to put some letters alter your name 

and become a hey man . . . quickly and 

easily. 

HOW to benefit from our tree Advisory and 

Appointment Deft. 

HOW you can take advantage of the 

chances you are now missing, 

HOW, irrespective of your age, education 

or experience. YOU can succeed in any 

branch of Engineering. 

164 PAGES OF EXPERT 
CAREER-GUIDANCE 

INCLUDING 
TOOLS 

The specialist Elec- 
tronics Division of 
B.l.E.T. 

NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for details. 

B.l.E.T. 



PRACTICAL 
EQUIPMENT 

■Mail nnd Theore- 
tic i.'auree (r>r beginners In 
TV. Krifiio, Electronics eic. 
.A.M-I.E.R.E, Cily J: Cuilds 

Radio Amateurs' Exam. 

U.T.E.li. CqrtitteftU 

P.M.G. Certificate 

Prut fail I: . 

Tclcv'taiand; 11 i«l In Servicing 

Practical Electronic* 

Bteftrorttu Bn qtoteHn u 

Auti- 



You are bound to benefit from reading 
"ENGINEERING OPPORTUNITIES", 

and vou should send for your copy 
now— FREE and without obligation, 




POST COUPON 



TO B.l.E.T., 445A ALDERMASTON COl'RT. 

ALDERMASTON, BERKSHIRE 

Please send me a FREE copy of "ENGINEERING 

OPPORTUNITIES." 1 am interested in (slate subject, 

exam., or career). 



NAME . . 
ADDRESS 



WRITE IF YOU PREFER NOT- TO CUT THIS PAGE 



THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 



